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PREFACE 


T H E firft edition of the requifite Tables was drawn 
up by myfelf, and publifhed at the fame time 
with the firft Nautical Ephemeris, that of 1767, by 
order of the Commiflioners of Longitude. That Edition, 
tho confiding of ten thoufand copies, being lately ex- 
haufted, it became neceiTary to prepare a new one; which 
is now offered to the public with confiderable additions and 
improvements, and contains every thing necefl'ary for com¬ 
puting the Latitude and Longitude at fea from obfervations. 

Mr. Lyons and Mr. Du?ithornc$ methods of calculating 
the effects of refraction and parallax upon the Moon’s 
difiance from the Sun or a Star are rendered much 
eafier. Mr. Lyons three firfi Tables, and alfo his Sup¬ 
plemental Tables, are omitted, and new rules given 
ca ^ cu ^ at i n g the effect of the Star’s refraction, or the 
1 erence of the Sun’s refraction and parallax, upon a 
fimilai plan to that which he had given with refpeCt to 
t ic effects of the Moon s parallax. It became neceffary 
in confequence to make an alteration in the other part of 
the calculation, in order to adapt it to fhew the effeCt, 
not of the Moon’s parallax, as Mr. Lyons does, but of 
the difference of the Moon’s parallax and refraCtion. The 
tjue diffance of the Moon from the Star or Sun will be 
* us obtained accurately by a more fimple mode of cal¬ 
culation. 


Inffead 


VI 


preface. 

Inftead of Mr. Dunthorne *s rule, in which natural fines 
are ufed, a more concife one is given, founded on the fame 
principles, but adapted wholly to logarithms, and fo con¬ 
trived as to make the diftinftion of cafes unneceffary. 
To facilitate the ufe of this method, Mr. Dunthorne's 
Table for reducing the apparent altitude of the Moon 
to the true, which is here, Table VIII. has been much 
extended; and the arithmetical complements of his Table 
of logarithmic differences have been taken and extended in 
like manner as they Hand in Table IX, 

Moreover, feveral ufeful Tables have been computed for 
this work, or borrowed from other books, and inferted 
in this collection, which were not contained in the former 
one ; viz. Table VI. for reducing the Sun’s declination 
as given in the Nautical Almanac for noon at Greenwich 
to any other time under that meridian, or to noon under 
any other meridian; Table XVI. or Logarithmic Solar 
Tables, for finding the latitude from two obferved alti¬ 
tudes of the Sun with the time between, taken from the 
Nautical Almanacs of 1771 and 1781 ; Table XVII. or 
Natural Sines; Table XVIII. Logarithms of Numbers 
from 1 to 10,000; Table XIX. Logarithmic Sines, Tan¬ 
gents, and Secants to every Minute of the Quadrant, the 
fines and co-fines being carried to fix places of decimals, 
for the more exact ufe of Mr. Dunthorne 's rule improved 
and adapted to logarithms; Table XX. the Latitudes and 
and Longitudes of Places, that have been fettled from 
agronomical obfervations or good geographical furveys ; 
Table XXI. for reducing the Time of the Moon’s Paf- 

fiage 



p R E F A C 


E. 


vu 


%e over the Meridian of Greenwich to the Time of its 
t Ver J ny ° ther Meridian : Table XXII. for re- 

other Time under that , f ‘ g “ Greenwich ’ t0 a >'y 
under any other ^ t Mendla ' 1 ' or r ° Noon or Midnight 
Sun’s Rii! 3n * TabIc XXni - for reducing 

tical A W ff m " ■“ T!me ’ aS gIve “ “ *e Nai 

under that Mer'd" N °° n “ Greewwtch ' to “7 other Time 
that Meridian; or to Noon under any other Meridian. 

new Tables and i°° Chr, ^' s Hofptial, conftrudled the 
a perfon well qualifiTiT th ® ex P lanatIon al ‘d ufe of tliem; 
the practice as wel] 6 7 * “ S W ° rk by his knowledge in 
vigation. S thc0ry both of afttonomy and na- 


*o add t Jo other ^° m f leted ’ !t vvas thought proper 
tance of the M 0 o„ f 1 .“"*«*« the Apparent Dif- 
count of " *Z " Su "’ ° f a fixt Star, on ac- 

Almanac of i-?-Z T c ara,lax ’ take n from the Nautical 
Mr. George JViLl // i ,-" r1 T b - V m - v * L 'h, and the fecond by 
at Portfmouth ; which a ‘ S ’ Ma ^ er of the Ro yal Academy 

^Pt-epts by ^ ^ “ *“ 

rt ,his pref “'-" ^ p™p“ - *- 

'<* Traverje T.U«, ,h. Toblo 

of 




viii PREFACE. 

of Meridional Parts, and an extenfive Table of Latitudes 
and Longitudes of places fettled from tuns of (hips and the 
bed charts where agronomical obfervations are wanting, 
which are to be found in moft books of navigation, and 
relate rather to the dedu&ion of the (hip’s place from the log 
than from obfervations of the heavenly bodies. For the 
feamen will underdand, that notwithdanding the great im¬ 
provements made in the methods of finding the Latitude 
and Longitude at fea by celedial obfervations, the account 
of the (hip’s run mud dill be kept by the log, were it only 
in order to conned thefe very obfervations together, < 
which will be often liable to be feparated by too great 
intervals of time, owing to bad weather or negled of 
the obfervers. 

NEVIL MASKELYNE, 
Adronomer Royal. 

Greenwich, 

Feb. io, 1781. 


ERRATA: 

P. 40, title to ift column for M. read S. 

P. 141, in the title to the fourth column, forCo-iecant read Co-fine. 

P. 155, Longit. of Bridgetown, for 58° 35' 00", read 59 0 41' J5"j and forf 
3h 54' ao", read 3I1 58' 45". 
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Table VI. For reducing the Sun’s Declination, as given in the Nautical 
Almanac for Noon at Greenwich, to any other Time under that Meridian j 
or to Noon under any other Meridian. 

Add aft. N. Sub. aft. N. H MlH MHMH M|H M H M H M Sub. aft. N. Add aft. 

Sub. bet'. N. Add bef. N. 5.203.406. 06. 206.40)7. 07.20 Add bef. N. Sub. bef. 

“Add in \V\ Sub. in W. D - “IT "IT "IT "IT IT — Sub. in W. Add in w7 

Sub. in E. Add in E. 80 85 90 95 roo 105 no Add in E. Sab. in E. 

Days. Days. M~S M S M S M S M S FTs M~S Days. Days. 


Dcixmb. 21 I Dccemb. 21 o. 


11 Dccem b. I 3. 10. 
10 January 1 1. 


60. 60. 70 
12 0; 13 0; 14 o 
19 0. 20 0. 21 o 
25 o. 26 o. 28 o 
31 0.33 0.35 o 

38 0.40 0.42 o 
43 0.46 o. 49 o 
50 c. S3 o. 56 o 
56 O. S9 l. 3 

2 •%. 6 [. IC I 

9 1. 13 1 .17 1 
15 1. 19 1.24 1 
21 1. 26 r; 31 i 

27 *; r - 1.37 I 
33 1-38. r -44 1 

39 *• 45 *• 5 1 * 
45 >‘ 5 * r »57 1 

50 1.57 2. 4 2 


8 o. 8 o. 8 
15 o. 15 o. 16 
22 o. 23 o. 24 
29 0. 31 o. 32 
370.380.40 
44 0.46 0.49 : 
51 0.540.57 : 


13 I. 17 I-2I 

21 I.25 r.29 
28 I.32 T. 37 

35 1.40 t -45 


3 *. 9 *’ 16 
10 2.16 2.23 


Deeemb. 1 
NoVcmb. 30 



?? 
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Table VI. For reducing the Sun’s Declination, as given in the Nautical 
Almanac for Noon at Greenwich, td any other Time under jjiat Meridian * 
"or to Noon under arty other Meridian. 

Add ait. N. nib. aft. N. H M HM H M H M H MI H M H M Sub. aft. N. Add aft. N. 
Sub. beh N. Aeidbef. N. 7.40 8. o 8. 2c 8.40 9. o| 9.^0 9.40 Adtl hef. N. Sub. l>cf. tv 


Add in VV. Sub. inW. 
Sub. in Ei Add in F.. 


ODD 
US 120 125 


Decem. 21 Decem. 21 o 
■20 22 o 

19 23 o 

18 24 o 

17 25 0 

16 26 o 

*5 47 o 

*4 28 o 

*3 49 1 

_12_30 1 

11 Decem. 31 1 
10 January 1 r. 


M S| M s'| M s| -M. s M S M 


D D Sub. in W. Add in W. 
140 14^ Add in F,. Sub. in E. 


9 °* 9 o. 9 o. 10 o 
17 °. 18 o. 18 0.19 o 
25 0.26 0. 27 o. 28 o 

34 °-35 °>3 6 0-38 o 

42 O.44 0.46 O.48 D 

5 r °-53 0.55 °-57 o 

59 r. 2 1. 5 1. 7 1 


19 0 . 2 d O. Zf , 23 

29 o.’3o b.31 24 
39 0/41 0.43-25 
49 o. $rx>. 53 26 
59 1. 1 1. 3 ‘27 

9 1.12 1.14,28 
19 1.22 1.25 29 
29 1.32 1.35 30 June. 


.24 1.28 1.32 1.35 
•33 r * 37 !■ 4 1 i -45 
.42 1.46 i- 5 T i -55 
•49 t -54 r -59 2 - 4 
•58 2. 3 2. 8 2.13 , 


Decem. 1 
Novem.30 


4 r * 58 2. 3 2. 8 2.13 2.19 2.23 2.28 5 

5 2. 5 .2. 11 2.16 2.22 2.28 2.33 2.39 6 

6 2.14 2.20 2.26 2.32 2.2S. 2.43 2.49 7 

l I'll V 2 l 2,54 2 ' 4t 2 * 4 ; 2,53 2,59 8 

8 2.29 2.36 2.43 2.49 2.56 3. 3 3. 9 9 

_ 9 _ 37 2.44 2.31 2. 58 3. 5 3. i2 3. 19 10 

10 45 2 * 5 2 2.59 3 - b 3.24 3-2i 3.28 11 

” \' 5 l V § 3 * I 3,15 3,23 3 ' 3 ® 3 - 38 12 

\\ f l 3,16 3,24 3,32 3-39 3,47 13 

13 3 - 8 3-16 3.24 3.32 3,4.0 3.49 3.57 , 4 

14 3 -t 5 3-24 3.32 3.41 3 . 49 3.58 4. 6 15 

»5 3-22 3.31 3 - 4 ° 3-49 3-58 4 - 7 4 - *6 16 

16 3 - 3 ° 3 * 39 3.48 3.57 4 - 7 4 - 16 4.25 17 

17 3 - 37 3 - 4 6 3 * S 6 4- 6 4 - >6 4.24 4.34 18 

18 3.44 3.54 4. 4 4.14 4.24 4.33 4.43 j 9 

'9 3 « 5 » 4 - 1 4 - t» 4 - 21 4.31 4. 4I 4. <i 20 

20 3.58 4. s 4.19 4.29 4.39 4.50 5. o ~ TT ~ 

21 4. 5 4.16 4.27 4.37 4.48 4 . 59 s . 9 22 

22 4.12 4.23 4.34 4.45 4.56 S . 7 5 . ,8 ,3 

23 4-19 4-30 4 - 4 « 4-53 5 - 4 5 - *5 5-*6 24 

2 4 4.25 4.36 4.48 5. n 5.12 5.23 5.34 25 

3c 5.42 26 


25 4.31 4.43 4.55 3. 7 5. i 9 5.3 

46 4-35 4 - 5 ° 5 - 2 5 - 14 5 - 2( > 5-3 

27 4-43 4 - 5 6 5 - 8 5.21 5.33 5.4 


5. 14 5 - 2< d 5 ; 38 5 - 5 ° *7 
5 - 2 1 5 - 33 5 - 4 <> S- 58 2 8 


' 5 - 0 5 - 2 * 5 * 33 5-40 5 - 5 » 25 

13 . 28 4.50 5. 3 5.16 5.28 5.40 5.54 6. 6 29 

_LL _J anuar y 3 ° $• 2 5.15 5.28 5.41 5.54 6. 8 6.21 31 July. 

9 February 1 5.13 ^ i7 '5.4 0 3.34 6. $ 6.22 6.55 2 Augu 

3 S - 2 4 5-38 5-52 6. 6 6.20 6.35 6.49 4 

5 5 - 34 5-49 6 - 4 6.18 6.33 6.47 7. 2 6 

3 7 5 ‘ 44 5.59 6.14 6.29 6.44 6.59 7.14 8 

' 1 9 5 ’S 3 6. 9 6.24 6.40 6.55 7.11 7.26 10 

3 ° ii 6. 3 6.18 6.34 6.50 7. 6 7.21 7.37 11 

13 6.12 6.28 6.44 7. o 7.16 7.32 7.48 14 

15 6.20 6.36 6.53 7. to 7.26 7.42 7.58 16 

24 17 6.29 6.43 7. 2 7.19 7.36 7.52 8. 9 18 

21 _ 20 6.39 6.56 7.13 7.31 7.48 8. 5 8.22 21 
































































































Ta " L j- V, J* The Right Afcenlions and Declinations of the principal Fixed Stars 
of the Firft and Second Magnitudes, adapted to the Beginning of the Year 1780, 
Wlth their annual Variations. 


Names and Situations of the Stars. 

Extremity of the wingot Pegafus A^enit 
In the head of the Phoenix - 
Bright ftar in the tail of the Whale 

In the girdle of Andromeda - - . . 

The fpring of the river Erida. Achtrnar 
In he preceding hotn of the Ram - - 
In the neck of the Whale 

In the jaw of the Wlulc - - 
In the head of Mcdufa, ^ 0 / . . 

The bright ft ar in Pcrfcus ■ . . 

IlndfeS/^ 7. COt thcBu11 * 'M'itran 
Thl k • 1 * 0ufder of Aur 'g3, Capelta - 
The bright foot of Orion, Ri?cl - - 

Northern horn of the Bull - 

The weftern (houldcr of Orion - - - 

Pi eced,ng ftar in the belt of Orion - - 
Bright ftar in the Dove - . 

The eaftern Ihoulder of Orion - -"I 

In the poop of the Ship Argo, Canobus - 
In the month of t he greater Dog. Sirius 
In the back of the greater Dog . ~ 

In the tail of the greater Dor - 

Tl,^ C r! 1Ca i 0fth ^ ,10rthcrn Twin » Cafier 

The Idler Dog, Procyon - . „ ■' 

In the head of the fouthern Twin, Pollux 
In the row-lock of the Ship Argo - . 

In the poop of the Ship Argo 
In the middle of the Ship Argo 
In the oars of the Ship Argo » 

The heart of the female Hydra - 
The Lion’s htort,Xejulus I I I 
Southerm. ftar in the f 4 u. of thegreat Bear 

in B “: 

In the foot of theCrofs ' 

In the top of the Crofs 

In the following arm of theCrofs - - 

The Virgin’s Spike 

Laft ftar in the tail of the great Bear - - 
The weftern foot of the Centaur - - 

In the tail of~he Dragon I- Z —'"I 

The bright ftar in Boo°tes, Ardurus - - 
Eaftern foot of the Centaur * 

The fouthern fcale of Lrbra 

The northern fcale of Libra . ~ 

Bright ftar in the Crown . 

Iu the neck of the Serpent - - I 

The Scorpion’s heart, At,tares 
In the head of Hercules 
In the head of Ophiuch us - 
In the head of the Dragon I 1 
The bright ftar in the Harp, Lyra - - 

right ftar in the Eagle, At air 

ThccyeoftJ, 6 p eacock _ . . 

The tail of the Swan 

The weftern wing of the Crane - 

n S! !£ OU ft of fourh. FUh,Fonalhaut 
In the Ihoulder of Pegafus ... 

IL” th , c w j n S of Msrkat - - 

The head ot Andromeda ... 


aKL ?|j 

in Time. 

H M S S + 
o. 1.J6 3,07 


•J-J7-35 -N 

43. ap. 48 S 
19. it. joS 
34. 26. 56 N 
58. xi. 3J S 
1x.a4.49N 
3. jp.otfS 
3.13. <SN 
40. 5. 37 N 

49- 3-43 N 

16. 3. 1 N 
45-41. 8N 
8.18. it S 
18.14. 8 N 
6 . 8. aN 

o. 18.40S 
34-ii. 07 S 
7.10.S9N 
ji. 34.S8S 
»6- - S■ 39S 
2<S. 3. 28S 
18.53. jS 
31.21. cN 
5. 46. 41 N 
18. 31.14N 
39.23. apS 
46. 41-41 S 
S3.34.iSS 
68.48. soS 


9.56.38 

3 )io 

13. 1. {N 

—17.19 

10.48.17 

3)74 

57 . 3 J.i 5 N 

— 19,05 

10.50. 0 

3>88 

61.54. jN 

—19.09 

II. 37.50 

3 )H 

15.48. 4N 

—i9,P5 

11.14.33 

3-14 

61. 51.47 s 

+ 10,00 

11.19. 4 

3)i4 

55. 51.41 S 

+ 19,98 

11.35* 1 

3.4 1 

58.29. xS 

+ 19,81 

* 3 - 13 - 37 

3»»4 

10. 0. 24S 

+ 1 9 ,»4 

1 3 * 38-51 

i) 4 « 

50.15. 3 N 

— 18,24 

13.48. 30 

4)io 

59- 17- S8S 

+17 ,84 

13.58.27 

1,63 

65.2S.S4N 

— 17,46 

14 - 5.38 

i) 7 * 

10. 20. 7 N 

—17.»S 

14.15- 3 

4)44 

SS- 59.15 S 

+16,16 

14.38.44 

3 ) 3 ° 

IS- 6.5 iS 

+ 15,46 

15. 5-11 

3)1* 

8. 33. 31S 

+ « 3.93 

15.1511 

*)S 3 

17.27.S9N 

—12,56 

IS. 33- »<* 

i)93 

7. 7.49 N 

— 11,00 

16. 15. J7 

3 >65 

15.SS.18S 

+ 8,84 

17. 4-38 

* >74 

14. 39. 18 N 

— 4.87 

17. 24. 44 

a.77 

11.44. 8 N 

— 3)11 

17• si.31 

1)37 

51.31.11 N 

— 0,78 

18.19. 29 

1,01 

38.35.18N 

+ i)S4. 

19.40. 3 

1)91 

8.17.S7N 

+ B ,44 

10. 8. 7 

4.85 

57 -iS- n s 

— 10,43 

ao. 33. 5S 

i )®4 

44. 30. 8 N 

+ 12,46 

H-S 4 - »7 

3.85 

48. 0.50S 

—17,11 

21.45.17 

3.31 

30.4 6. $8 S 

—18,98 

n.53. 8 

i,88 

iff.53. 31 N 

+ 19,18 

11 - 53 - 49 

i)97 

14. 1. 31 N 

+ I 9 »*Q 

13 -S 7 - 3 

3) 06 

27.51.30N 

+ 10,04 
















































































































































































































































































































































































































































































































































































































Table IX. Logarithms for readily computing the true Diftance of the Moon from 
the Sun or a Fixed Star. 


H6rizontaI 
Parallax of 
the Moon. 


Apparent Altitude of the Moon’s Center. 


Logarithm, 

. Logarithm 

Logarithm. 

9.99983.9 

9*99972 *7 

9.99961-2 

9.99983-8 

9* 99972 *5 

9-9996x-o 

9*99983'6 

9* 99972-3 

9.99960*8 

9.99983 5 

9. 99972-1 

9.99960*6 

9*99983-3 

9. 99972*0 

9*99960*4 i 

9.99^83-2 

9.99971*8 

0.99960*2 

9.99983*1 

9.99971*6 

9.99959*9 

9.9998*'9 

9. 99971 *4 

9*99959-7 

9. 9998a *8 

9*99971-3 

9*99959-5 

9.99982 *7 

9.99971 -i 

9.99959'3 

9.9998a *6 

9.99970*9 

9.99959-1 

9. 9998a *4 

9.99970*7 

9*99958*9 

9-99982-3 

9.99970*6 

9.99958*7 

9. 99982 *1 

9.99970*4 

9.99958*4 

9. 99982 *0 

9.99970*2 

9-99958-2 

9.99981*9 

9.99970*0 

9.99958-0 

9.99981 * 7 

9.99969*9 

9.99957-8 

9.99981*6 

9.99969*7 

9-99957-6 


■Logari thm. 

P-99949-6 

9.99949-4 

9*99949‘i 

9.99948- 9 

9.999486 

9.99948- 4 
" 9 -99948"I 

9-99947-9 

9-99947-6 

9.99947-4 

9*99947-1 

9-99946-9 
9.99946*6 
9.99946*4 
9*99946*1 
9-99945’9 
9.99945' 6 
9-99945-4 




Log arithm. 
9-99938 -o~ 
9.99937-7 
9 99937-4 
! 9*99937-1 
9.99936*9 

O.QQOj6*6 

9*99936-3" 
9.99936-0 
9*99935*7 
9*99935-4 
9*99935' 1 
9.99935-8 
9*99934'5 
9*99934’ 2 

9.99933.9 

9*99933*7 

9*99933*4 


Logarithm' 

9.99926-4 

9-999z6-i 

9*999 2 5'7 
9*99925'4 
9.90925*1 
I 9-99924-7 

9.99924- 4 

9.99924- 1 

9.99923- 8 
9.99923*4 
9.99923*1 
9*99922.8 

9.99924- 5 
9.99922 
9*99921-9 
9*99921-6 
9*99921' 

9-99920 -9 




































































hosukbmlorK &tT^:^ Di ^ a *• «- 


Horizontal 

Parallax of 
the Moon. 


Apparent Altitude of the Moon’s Center. 


3° 

40 

_So 


I 


S Logarithm. 
0 9-999H*8 

0 9-999i4'4 

0 9*999*4*0 

0 9-999*3-7 

0 9-999*3*3 

i_ 9-999**.Q 
3 "9-999 *2-6 

3 9-999*2*2 

> 9-999*1*9 

i 9*999** *5 
1 9*999*1*2 

L 9*999*0*8 
' 9-999*0-5 

' 9*99910-1 

1 9*99909*8 

9*99909*4 
9*99909*1 

_ 9-99908-7 
9*99908-3“ 
9*99907*9 
• 9*99907*6 

9.99907*2 
9.99906*9 
. 9*99906* 5 

9-99906-2 

9-99905*8 

9-99905*5 

9*99905-1 

9*99904-8 

9-99904*4 

9.99904*0 

9.99903.7 

9*99903*3 

9*99902*9 
9-99902*6 
9-99902*2 
_ 9*999°r *8 
9*99901*4 
9*999 oi*i 
9-99900*7 
9*99900*4 
9.99900*0 
9.99899.7 ~ 
9.99899*3 c 
9.99899*0 5 

9*99898*6 5 
9*99898*2 5 

9*99897*9 9 

9*99897*5 ~9 

9-99897*1 9 

9-99896*8 9 

9-99896-4 9 
9-99896-0 9 

9-99895*7 9 

9-99895*3 ~9 


a 9*99903*2 

'4 9*99902*8 

° 9*99902*4 

7 9-99902-1 

3 9*9990i.7 

9 9.99901.3 

6 9-99900-9 

2 9*99900*5 

9 9*99900*1 

5 9*99899*7 

2 9*99899*3 
8_ 9*99898*0 
5 T99898-c 
J 9-99898*1 

5 9*99897*7 

1 9*99897*3 

9*99896*0 

_ .9-99806-c 

8^99896 *r 

9-99895-7 
9*99895*3 
9*99894*9 
9*99894*5 
9-99894*1 
9-99893*7 
9.99893*4 
9*99893*0 
9.99892*6 
9.99892*2 
_ 9*99891*8 

9*99891*4 r 

9*99891.0 
9.99890-6 
9-99890*2 
9-99889*8 
9*99889*4 
9-99889-0 " 
9-99888-6 
9-99888-2 
9-99887-8 
9-99887*4 
9*99887*0 
"9*99886-6' ~ 
9-99S86-2 

9*99885*8 
! 9*99885*4 
9*99885*0 
9*99884-6 5 

9*99884-2 ~C 
9*99883-8 9 

9-99883-4 9 

9*99883-0 9 

9*99882-6 9 

9-99882-2 9 

9*9988 i -8 


Logarithm . 

9.99891-7 

9*99891*3 

9-99 8 90*8 
9-99890*4 
9-99890*0 
' 9-99889-5 


7 9-99887-8 

3 9-99887*3 

9_ 9-99886 9 
S 9-99886-5 
f 9-99886-0 
7 9-99885-6 

] 9.99885-2 

) 9-99884-7 

L 9-99884-3 
"9.99883-9 
9-99883-4 
9.99883-0 
9-99882-6 
9.99882-1 
9-99881-7 
9-99881-3 

9-99880-8 

9-99880-4 

9-99880*0 

9.99879*5 

9.99879*1 

9*99878*7 

9*99878*2 

9*99877*8 

9*99877*4 

9*99876*9 

9*99876*5 

9*99876*1 

9*99875*6 

9*99875-* 
9*99874*8 
9-99874*3 
9-99873*9 _ 
9-99873*5 

9-99873*0 
1 9*99872*6 
9.99872*2 
9.99871*7 

9*99871*3 

9*99870*9 
9.99870-4 , 

9-99870-0 < 

9.99869- 5 ( 

9.99869- 1 < 

9.99868- 7 < 

9.99868- 3 ~ 


n - Logarith m, 

7 9*99880*3 

| 9*99879*2 

8 9*99879*4 

4 9*99878*9 

° 9*99878-4 

5_ 9*99877*9 

1 9*99877*4 

6 9*99877*o 

2 9.99876*5 

8 9*99876*0 

3 9*99875*6 

9 *99875*1 

5 9*99874*6 
9.99874*2 
9.99873*7 

9*99873*2 
9.99872*7 
_ 9*99872-2 
9-99871*8 
9-99871*3 
9-99870*8 
9-99870-4 
9-99869-9 
_ 9-99869-4 
9-99869-0 
9-99868-5 
9-99868-0 

9-99867-6 

9-99867-1 

9-99866-6 

9-99866-2 " 

9-99865*7 

9*99865*2 

9-99864*8 

9*99864*3 

9*99863*8 

9*99863-4 

9-99862-9 

9-99862-4 

9.99861- 9 

9.99861- 5 

9-9986t-o 
9-99860-5 
9-99860-0 
9-99859*6 
9.99859-1 
9-99858-6 t 
9-99858-r 5 

9.99857*7 
9*99857*2 s 
9*99856*7 9 

9*99856-2 9 

9-99*55-8 9 

9-99855*3 0 

9-998548 9 


11 * Logarithm, 

3 "9-99868-8 

2 9*99868*3 

4 9*99867-8 

9 9*99867*3 

4 9*99866*8 

9_ 9.99866*3 

4 9*99865*8 
o 9-99865-3 

5 9-99864-8 

0 9*99864-3 

5 9-99863-8 

L 9-99863-3 
i 9.99862-8 

5 9*99862*3 

' 9*9986l*8 

1 9*9986l*3 

’ 9*9986 o *7 

_ 9*9986o*2 
9*99859*7 

9*99859*2 

9*99858*7 

9*99858*2 

9*99857*7 

_ 9*99857*2 
~ 9 -99856-7 
9*99856-2 
9*99855-7 
9*99855-2 
9*99854-6 
9.99854-1 
9*99853-6 

9-99853- 1 

9*99852*6 

9*99852-1 

9-99851*6 

9*99851*1 

9-99850-6 

9.99850-1 

9.99849*6 

9.99849-1 

9-99848*6 

9-99848-1 

9-99847*6 ~ 

9*99847*1 1 

9*99846-6 , 

9-99846*1 ( 

9.99845-5 j 

9-99845*o < 

T* 99844-5 ~ 

9.99844.0 < 

9-99843-5 5 
9-99843-0 s 
9-99842.5 $ 

9-99842.0 9 

9.99 8 4i*5 "9 


i 9-99854-2 

3 9*99853*7 
i 9*99853*1 
5 9*99852*6 

1 9.99852*1 

L 9*99851*5 
! 9.99851*0 

9*99850*4 
i 9*99849*8 

9.99849*3 

9*99848*8 
_ 9*99848*2 
9.99847*7 
9.99847*1 
9*99846*6 
9*99846*0 
9*99845*5 
_ 9*99844*9 

9.99844-4 

9*99843-9 

9-99843-3 

9-99842-8 

9-99842-3 

. 9-99841-S 
9.99841*2 

9*99840*7 

9*99840*1 

9.99839*6 

9*99839*r 

9-99838-5 

9-99838-0 

9-99837*4 

9.99836-9 

9-99836*3 

9-99835*8 

9-99835*2 

9-99834*7 

9-99834*1 

9-99833’6 

9-99833*o 

9*99832*5 

9*99831*9 

9*99831*4 

9.99830*8 

9.99830*3 

9*99829*7 

9*99829-2 

9-99828-6 

9-99828-1' 





Table IX. Logarithms for readily computing the true Pittance of the Moon from 
the Sun or a Fixed Star. 


Apparent Altitude of the Moon’s Center. 


*5° 

Logarithm. 

9.99846-0 

9.99845-4 

9.99844- 9 

9.99844- 3 
9.59843*7 
9.99843-2 

9.99842- 6 

9.99842- 0 
9.99841-4 

9.99840- 9 

9.99840- 3 
9-99839*7 
9-99839* 1 

9.99838- 6 

9.99838- 0 

9.99837-4 

9.99836- 8 

9.99836- 3 

9.99835-7 
9-99835’ 1 

9.99834-5 
9.99833.9 
9-99833*4 
9.99832-8 
9-99832-2 

9.99831-6 
9.99831*1 
9.99830:5 

9.99829- 9 

9.99829- 4 

9.99828- 8 

9.99828- 2 
9.99827*6 
9.99827-1 

9.99826-5 

9.99825- 9 

9.99825- 3 

9.99824- 7 

9.99824- 1 
9.99823*5 

9.99823-0 

9.99822-4 
9.99821*3 
9.99821-2 

9.99820- 6 

9.99820- 1 
9.99819-5 
9.99818-9 

” 9.99818*3 

9.99817- 7 

9.99817- 1 

9.99816- 5 

9.99816- 0 
9.99815 4 
9.99814b 


16* 

Logarithm. 

9.99834- 8 

9.99834- 2 
9.99833-6 

9.99832- 9 

9.99832- 3 

9-9983*-7 

9.99831-1 

9.99830-5 

9.99829-9 

9.99829.3 

9.99828.7 

9.99828.x 

9.99827-5 

9.99826- 9 

9.99826- 2 
9.99825*6 

9.99825-0 

9.99824-4 

9.99823- 8 

9.99823- 2 

9.99822- 5 

9.99822- 9 
9.99821-3 

9.99820 7 

9.99820-1 
9.99819-5 
9.998x8-9 
9.99818-3 

9.99817-7 
9.99817.x 

9.99816-5 

9.99815- 9 

9.99815- 2 

9.99814- 6 

9.99814- 0 

9.99812- 4 

9.99812- 8 

9.99812- 2 

9.99811-5 

9.99810- 9 

9.99810- 3 

9.99809- 7 

9.99809- 1 

9.99808-5 
9.09807-8 
9.99807-2 
9.99896*6 

9.99806-0 

9-99805*4 

9.99804- 8 

9.99804- 1 

9.99803-5 
9.99802-9 

. 9-99^' 2 *3 

9.99801.7 


Logarithm. 

9.99823 -6 

9.99823-0 

9.99822-3 

9.99821 -7 

9.99821 -o 

9,99820-3 

9.99819.7 
9.99819. o 

9.99815.4 

9.99817.7 
9.99817.1 

9.99816.4 
9.998x5-8 

9.99815-1 

9.99814-5 

9.99813-8 
9.998x3-2 
9.99812 *5 

9-99811-9 

9.99811-2 

9.99810-6 

9.99809- 9 

9.99809- 3 

9.99808- 6 

9.99808- 0 
9.99807-3 

9.99806- 7 

9.99806- 0 

9.99805-4 
9. 99804-7 
9. 99804-1 

9.99803-4 
9.99802 *8 
9.99802 -i 
9.99801-5 

9.99800 -8 
9. 99800 -2 
9- 99799*5 
9.99798*9 

9.99798 *2 

9-99797*6 

9-99796'9 

9-99796*3 

9-99795*6 
9-99795’° 
9-99794*3 
9-99793 *7 
9- 99793 *° 
9.99792-4 

9.99791- 7 

9.99791- 1 

9.99790-4 
9.99789-8 

. 9-99789** 
9. 99783 -5 


Logarithm. 

9.99812-4 
9.99811 -7 
9. 99811 -o 
9. 99810-4 

8.99809- 7 

9.99809- 0 
9. 99808 -3 
9.99807 -6 
9.99806 -9 
9. 99806-3 
9. 99805 -6 

9.99804*9 

9.99804-2 
9. 99803 -c 
9-99803 *8 
9-99803 -2 
9-99801-5 

9.99800 -8 
9.99800-1 
9- 99799 *4 
9.99798-7 
9-99798-i 
9- 99797 *4 
9-99796 *7 
9.99796-0 
9-99795 *3 

9. 99794*6 

9-99794*0 
9-99793 *3 
9. 99792 -6 

9-9979* *9 
9.99791 -2 

9.99790-5 
9.99789 -9 
9- 99789*2 
9- 99788-s 

9-99787*8 

9-99787 *i 

9.99786-4 
9- 99785*8 
9-99785-I 
9-99784*4 
9- 99783 -7 
9-99783-0 

9.99782-3 
9.997X1 -7 
9.99781 -o 
9.99780 -3 
9. 99779 -6 
9-99778*9 
9.99778 *2 
9-99777 *5 
9.99776-8 
9. 99776-1 

9- 99775 *4 


*9° 

Logarithm. 

9.99801 -3 
9. 99600 -6 
9.99799-8 
9. 99799 -I 
9.99798 - 4 
9.99797 *7 
9. 99797*0 
9.99796-3 
9- 99795*5 
9-99794*8 
9-99794** 
9-99793*4 
9. 99792 -7 
9.99792-0 

9.99791-3 
9-99790*5 
I 9-99789*8 
I 9-99789** 
9-99788-4 

9. 99787 *7 
9. 99786 - 9 

9.99786-2 

9.99785-5 
9.99784 -8 
9.99784-1 

9.99783*4 

9. 99782-6 
9.99781 - 9 
9-9978x *2 
9-9978 o -5 
9-99779*8 
9- 99779 *° 
9-99778*3 
9.99777*6 
9. 99776*9 
9-99776*2 

9- 99775 *4 
9-99774*7 
9-99774*° 
9- 99773 *3 

9.99772*5 
9.99771 *8 
9.9977* *x 
9. 99770 -4 
9. 99769 -6 
9.99768 *9 
9- 99768 *a 

9- 99767 *5 
9.99766 -7 
9.99766 -o 
9.99765-3 
9.99764-6 
9.99763 -8 
9-99763 ’* 
9. 99762 -4 


9.99790-2 

9.99789-5 

9.99788- 7 

9.99788- 0 

9.99787-2 

9-99786-5 

9.99785- 7 

9.99785- 0 
9.99784-2 
9 - 99783*5 

9.99782- 7 

9.99 782- 0 
9.99781-2 
9.99780*5 
9 - 99779*7 
9 - 99779*0 

9-99778'A 

9-99777*5 

9 - 99776*7 

9.99776-0 

9.99775-2 

9 - 99774*5 

9 - 99773*7 

9-99773*0 

9.99772-2 

9 - 9977**5 

9.99770- 7 

9.99770- 0 
9.99769-2 
9-997 f >8-5 

9.99767- 7 

9.99767- 0 
9.99766-2 
9.99765-5 
9.99764-7 
9-99764*0 

9.99763-2 

9.99762-5 

9.99761- 7 | 

9.99761- 0; 
9.99760-1 
9 - 99759 * 4 ] 
9.99758-6 
9.99757-9; 
9 - 99757 **, 
9.99756-4 
9 - 99755* 6 
9 - 99754*9 
9 - 99754 ** 
9 - 99753*4 
9.99752-6 
9 - 9975 * *9 
9 - 9975 *** 
9 - 9975 ° * 4 „ 

• 9 - 99749* 6 





[ 21 1 


Table IX. Logarithms for readily computing the trueDiftance of the Moon from I 
the Sun or a Fixed Star. 


Horizontal I 
Parallax of I 
the Moon, f 


Apparent Altitude of the Moon’s Center. 


Logarithm , j 
9-99779’2 
9-99778-4 
9-99777-6 
9-99776-9 
9-99776-t 
9-99775'3 
9-99774-5 
9-99773-7 
9-99773-0 
9-99772'z 
9-99771-4 
9-9977Q-6 
^.99769-8 
9-99769-0 
9-99768-3 
9-99767-5 

9-99766-7 

9-99765-g 

~9-99765-i 

9-99764-4 

9-99763-6 

9-99762-8 

9-99762-o 

_9-9976t-2 

9-99760-4 

9-99759'6 

9-99758-8 

9-99758-0 

9-99757-2 

9-99756-a 

9-997556 

9-99754*9 
9-99754-t 
9-99753*3 
9-99752-5 
. 9-9975f7 
9-99750-9“ 
9-99750-1 
9-99749-3 

9-99748-6 
9-99747*8 
. 9-99747-Q 
9-99746-2 

9-99745'4 
9-99744-6 
9-99743-8 
9-99743-0 
. _9-99742’2 
9-99741*4 
9-99740-7 
9-99739-9 
9-99739-r 
9-99738-3 
- _9‘99737-5 
9-99736-7 


Logarithm . 

9- 99768 -4 
9- 99767-5 
9. 99766 -7 
9- 99765 -9 
9- 99765-1 
9- 99764 -3 
9. 99763 - 5 
9- 99762 -6 
9. 99761 -8 
9- 9976 i -o 
9. 99760-2 
9- 99759 *4 
9- 99758 -6 
9- 99757'7 
9-99756-9 
9-99756 -x 
9- 99755 *3 
J'997 54 ~5 
9- 99753-7 
9-99752 -8 
9-99752-0 
9-99751-2 
9-99750-4 
9-99749 ‘s 
T 99748 
I 9-99747‘9 

9-99747-0 
9- 99746 *2 
| 9-99745‘4 
9-99744-6 
9-99743 -8 
9.99742-9 
9-99742*1 
9-99/4i'3 
9-9974°’5 
9- 99739 *6 
999738-8 
9- 99738-o 
9-99737-1 
9- 99736-3 

9-99735 *5 
9-99734-7 
"9- 99733-9 
9- 99733*0 
9- 99732-a 
9-9973* -4 
9.99730 -6 
9.99729-7 
9-99729 -o 
9-99728-I 

9.99727-3 
9-99726-5 
9-99725-7 
9- 99724-8 

9.997*4-0 


23 w 

*4° 

Logarithm. 

Logarithm. 

9-99757-7 

9.99746 -8 

9- 99756 -8 

9-99745-9 

9. 99756-0 

9- 99745 

9-99755 ■* 

9-99744 -2 

9-99754*2 

9-99743*3 

9-99753*4 

9.99742-4 

9-99752*5 

9-9974* *5 

9-9975* - 7 

9-99740-6 

9.99750-8 

9- 99740 -7 

9.99750 -o 

9.99738-8 

9-99749-1 

9-99738-o 

9-99748-3 

9- 99737** 

9*99747 ‘4 

9-99736*2 

9.99746 -5 

9-99735 "3 

9-99745-7 

9- 99734“4 

9- 99744‘S 

9-99733*5 

9-99743 ‘9 

9.99732 -6 

9-99743-1 

9-9973*-8 

9-9974 2 -2 

9- 99730*9 

9- 9974* '3 

9.99730-0 

9-99740-5 

9.99729 -i 

9-99739-6 

9. 99728 -z 

9-99738-8 

9- 99727-3 

9-99738 0 

9-99726-4 

9- 99737 •* 

9-99725-5 

9-99736-2 

9- 99724-6 

9- 99735'4 

9- 99723-7 

9-99734-5 

9- 99722-8 

9-99733-6 

9-99722-0 

9.9973*-8 

9-99721 -i 

9-99731 -9 

9- 99720 -2 

9-9973*-o 

9. 997*9-3 

9-99730-2 

9-997*8-4 

9- 99729 *3 

9-997*7-5 

9- 99728 - 5 

9-997*6-6 

9-997*7-6 

9-997*5 -7 

9- 99726-3 

9.997*4-8 

9-99725*9 

9- 997*3 *9 

9.99725-1 

9.99713 -o 

9- 99724'2 

9- 997** -2 

9- 99723 -4 

9-997*1-3 

9-99722-5 

9-997*0-4 

9-997** -7 

9-99709-5 

9-99720-8 

9-99708 6 

9-997*9-9 

9.99707-7 . 

9-997*9-* 

9.997o6-8 

9- 997*8-2 

9.99706 -o 

9-997*7 -4 

9.99705-1 

9-997*6-5 

9. 99704 -2 

9-997I5-7 

9.99703-3 

9-997*4-8 

9.99702 4 

9- 997*4-0 

9-8970*-5 

9-997*3 '* 

9.99700 -6 

9-997*2-3 

9. 99699-7 

9- 9971* 4 

9.99698-8 


9. 99736 -3 
9- 99735-4 
9- 99734-4 
9-99733*5 
9- 99732 -6 

9.99731-7 

9- 99730*7 
9- 99729 -8 
9.99728 *9 
9. 99728 -o 
9.99727-0 
9. 99726-1 
9. 99725-2 
9.99724*3 
9-99723-3 
9.99722 -4 

9.99721-5 

9.99720*6 
9- 99719 -6 
9-997*8 -7 
9-99717-8 

9-997*6-9 
9-997i6 -o 
9-997*5 -o 
9-997*4-* 
9-997*3*2 
9- 997*2 3 
9- 997*1-3 
9.997*0-4 

9-99709-5 

9- 99708 -6 
9.99707-6 
9. 99706 -7 
9- 99705 -8 

9.99704- 9 

9.99704- 0 
9. 99703 -o 
9. 9970* *i 
9-99701-2 
9-99700-3 
9.99699-3 
9.99698 -4 
9.99697-5 
9. 99696 *6 

.9.99695-6 
9. 99694 -7 
9.99693-8 

9.99692-9 

9.99691 .9 
9.99691 -o 
9. 99690-1 
9. 99689 -i 
9. 99688 -2 
9- 99687 -3 
9.99686-3 


26° 

Logarithm. 
9.99725-7 
9-99724-7 
9.99723-8 
9. 99722 -8 
9.99721 -8 

9-99720-9 

9. 997I9-9 

9- 99719-0 

9-997i8-o 

9-997*7-1 

9.99716-1 

9-99715 *2 

9-997*4-2 

9.99713-2 

9-997*2-3 

9.99711-3 

9-99710-3 

9.99709 4 

9.99708-4 

9.99707-5 

9.99706-5 

9.99705-6 

9-99704-6 

9-997°3'7 

9.99702-7 

9.99701-8 

9.997008 

9.99699-9 

9.09698-9] 

9.99698-0' 

9.99697-0 

9.99696-1 

9.99695-1 

9.99694-2 

9.99693-2; 

9-9q692-3 

9.99691-3 

9.99690-4 

9-99689-4 

9.996R8-4 

9.996875 

9.99636-5 

9.99685-5 

9.99 6 846 

9.99683-6 

9.99682-7 

9-9968l-7 
9.99680-8 
9.956798 
9 99678-8 
9-99677-9 
9.99676 -9 
9-99675'9 

9 9967C-0 
9.996740 
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Table IX. Logarithms for readily computing the true Diftance of the Moon from 
the Sun or a Fixed Star. 


Horizo 
Paralla 
the Me 

ntal 
x of 

Apparent Altitude of the Moon’s Center. 


>on. 

39° 1 40° 

4i Q 

4*° 

43° 

44° 

Ti 

—s' 

Logarithm. 

Logarithm. 

Logarithm. 

Logarithm. 

Logarithm. 

Logarithm. 

53 

0 

10 

zo 

50 
; 40 
5° 

0 1 

10 

zo 

30 

40 

5 C 

0 

10 

20 

3® 

40 

50 

9-99597-7 

9.99596-4 

9.99595-0 

9-99593-7 

9.99592*3 

9.99591-0 

9.99588-7 

9-995*7'3 
9.99585-9 
,.99584-6 
9.99583-2 
9.99581-8 

9.99579-8 

9.99578-4 

9.99577*0 

9.99575*6 

9-99574-1 

9-99572-7 

9.99571-1 

9-99569-7 

9.99568-2 

9 • 995*66 * 8 
9.99565-3 
9.99563-9 

9.99562-5 

9.99561-0 

9-99559-5 

9.99558-1 

9.99556-6 

9-99555-1 

9-99554-° 

9-99552-5 

9-9955i'o 

9-99549-5 

9.99548-0 

9.99546-5 

I 54 

55 

9.995806 
9.99588-3 
9.99586-9 
9.99585-6 
9.99584-2 
9.99582-9 
9.99581-5 
9. 595 3 o-i 
9.99578 8 
9-99577-4 
9.99576-1 
9-99574*7 

9.9*580-4 
9-99579’° 
9.99577-6 
9.99576-2 
9-99574-8 
9-99573 * 5 

9-99571-3 

9,99569-9 

9.99568-5 

9.99567-1 

9-99565-7 - 

9-995 6 4-3 

9.99562-4 
9.99561-0 
9-99559-6 
9..99 558-i 
9.99556-7 

9 99555-2 

9-99553-6 

9-99552-2 

9-9955°-7 

9-99549-2 

9-99547-8 

9-99546-3 

9-99545-° 

9-99543-5 

9.99542-0 

9-99540-5 

9-99539'° 

9-99537-5 

9.99572-1 

9.99570-7 

9'99569'3 

9.99567-9 

9.99566-5 

9.99565-2 

9-99562-8 

9.99561-4 

9.99560-0 

9.99558-6 

9-99557-2 

9.99555-8 

9-99553-8 

9-99552-3 

9.99550-9 

9.99549-4 

9.99548-0 

9.99546-5 

9.99544-8 

9-99543*4 

9-99541-9 

9.995404 

9*99539-° 

9-99537-5 

9.99536-0 

9*99534-5 

9*99533-1 

9.99531*6 

9.99530-1 

9.99528-6 

5 6 

0 

10 

zo 

3° 

4® 

5° 

9-99573-3 

9-9957*'° 

,,.99570-6 

9.99569-3 

9-99567-9 

9.99566*6 

9.99563-8 

9.99562-4 

9.99561-0 

9-99559'6 

9.99558-2 

9.99556-8 

9-99554-4 
9.99552*9 
9-99551-5 
9*9955°-1 
9.99548*7 
9*99547-3 

9-99545-1 

9-99543*7 

9.99542-2 

9.99540-S 

9‘99539’4 

9-99537-9 

9.99536*0 

9*99534'6 

9-99533-1 

9-99531-6 

9.99530-2 

9.99528-7 

9.995171 

9.99525*6 

9.99524-1 

9.99522-6 

9.99521-1 

9-99519-5. 

57 

0 

10 

zo 

30 

40 

SO 

9.99565-2 

9.99563-8 

9.99562-5 

9.99561-1 

9-99559'7 

9.99558-4 

9-995554 
9.99554*1 
9.99552-7 
9-9955 1 '3 
9.99549-9 
9-9954»'5 

9*99545-9 

9.995444 

9.99543-0 

9.995416 

9.99540-2 

9.99538-8 

9-99536-5 

9-99535-° 

9.99533-6 

9.99532-1 

9-9953°-7 

9.99529-2 

9*99527-2 

9.99525-8 

9-99524-3 

9.99522-8 

9.99521-4 

9.99519-9 

9.99518-1 

9^99516-6 

9-99515-1 

9.99513-6 

9*99512-1 

9.99510-6^ 

5# 

0 

10 

20 

30 

40 

50 

9.99557-0 

9.99555-6 

9*99554'3 
9.99552*9 
9.99551-6 
9.99550-2 

9.99547-1 

9-99545*7 

9-99544*3 

9.99542-9 

9.99541-6 

9.99540-2 

9-995374 

9-99535-9 

9-99534-5 

9.9,9533-1 

9.99531-7 

9.99530-3 

9.99527-8 

9.99526-3 

9.99524-9 

9.99523-4 

9199522-0 

9f9952°-5 

9.99518-4 

9.99516*9 

9-99515-5 

9.995x4*0 

9.99512.5 

9.99511*0 

9.99509-1 
9*995 0 7-6 
9.99506-1 
9.99504-6 

9-995°3"i 1 
9* 99501 

59 

0 

, 10 

zo 

30 

40 

' 

9.99548-8 

9.99547-5 

9.99546-1 

9-99544-7 

9-99543-4 

9.99542'O 

9.99538-8 

9-99537-4 

9.99536-0 

9*99534-6 

9*99533-2 

9.99531-8 

9.99528-9 

9.99527-4 

9.99526-0 

9.99524-6 

9.99523*2 

9.99521*8 

9«995i9-i 
9*99517 -7 
9499516-3 

9-99514-8 

9*995!3"4 
9*995‘ I "9 

9*99509-5 
9.99508*1 
9.99506-6 
9*995*5‘1 
9.99503-7 
9.99502.2 

9.99500-1. 

9.99498-6 

9-99497-1 

9.99495-6 

9-99494*1 

9*99492-6J 

60 

0 

10 

20 

3° 

40 

50 

9.99540-7 

9*99539-3 

9*99537-9 

9.99536*6 

9-99535'® 

9.99533-8 

9.99530-4 
9*995*9' 1 
9.99527*7 
9.99526-3 
9.99524*9 

9*99523-5 

9.99520-4 

9.99518-9 

9.99517-5 

9.99516-1 

9.995i4'7 

9-99513-3 

9.99510-5 

9.99509-0 

9.99507-6 

9.99506-1 

9.99504-7 

9.99503-2 

9.99500-7 

9-99499-3 

9.99497-8 

9.99496-3 

9.99494-9 

9.99493-4 

9.99491-1 

9.99489-6 

9.99488-1 

9.99486-6 

9.99485*1 

9*99483-6, 
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Table IX. Logarithms for readily computing the true Diltance of the Moon from 
the Sun or a Fixed Star. 




Horizontal 
Parallax of 
the Moon. 

Apparent Altitude of the Moon’s Center. 

45° 

46° 

Logarithm. 

_ 47° 

4?" 

49° 

5°° 

M 

S 


S3 

10 

20 

30 

40 

.50 

9- 99545 *6 
9-99544’t 
9- 99541 *6 
9- 9954t -o 
9-99539*5 

9-99538-0 

Logarithm. 

Logarithm. 

Logarithm. 

Logarithm. 

9-99537*4 
9- 99535 *9 
9-99534 *4 
9-99532*8 
9-99531*3 
9- 99529*8 

9.99529-4 
9-99527*9 
9- 99526 -3 
9-99524*7 
9.99523*1 
9-99521 -6 

9.99521*5 
9-995l9*9 
9-99518*3 
9.99516*7 
9-99515 * 

9-995I3 *7 
9-995“ *i 
9.99510-5 
9.99508 -9 
9-99507*2 

9-99506-1 
9.99504*5 
9-995 0 2*8 

9.99501*2 

9.99499-5 


10 

zo 

3® 

40 

50 

9-99S36-5 
9- 99535 *o 
9- 99533 *4 
9- 9953t*9 
9-99530 -4 
9- 99518 -q 

9-99528-2 
9-99526 7 
9-995»5*i 
9-99523*6 
9-99522-0 
9- 99520*5 

9-995*0 -o 

9-99518*4 

9-995i6 *8 
9- 99515*3 
9-995i3*7 
9- 99512*1 

9-995“ *9 
9-99510*3 
9-995o8*7 
9-99507*1 

9-99505*5 

9.99504-0 
9.99502-4 
9.99500 -8 
9-99499*1 
9-99497*5 

9.99496-2 

9-99494*6 
9-99493*0 
9-99491*3 

9. 99489 *7 


10 

20 

30 

40 

So 

9-99517-4 
9- 99515 *8 
9-995i4*3 
9- 99512 -8 
9-99521*3 

9-99518-9 
9-995i7*4 
9-995i5*S 
9- 995I4-3 
9-99512 -7 
_ 9- 995U-2 

9- 995io*5 
9- 99508 - 9 
9- 99507 *4 
9- 99505*8 
9-99504-2 

9- 99501-6 

9-99502*3 
9,99500-7 
9-99499*1 
9-99497*5 
9-99495*9 
9-99494*3 

9-99494*3 
9-99492*6 
9-99491*0 
9.994S9*4 
9-99487*8 
9.99486-1 

9.99486-4 
9-99484*7 
9-99483*' 

9. 99481 - 4 
9-99479*8 
9.99478-1 

S* 

0 

IQ 

ZO 

30 

40 

50 

9-99518-z 
9- 995I6-7 

9-99515*2 

9- 99513*6 
9-99512 *i 
.9-99510-6 

9-995o8-o 
9-99506-5 
9-99504*9 
9-99503-4 
• 9-995Q1-8 

9- 99501 *1 

9- 99499*5 

9- 99497 -9 
9- 99496-4 
9- 99494*8 
9-99493 *2 

9.99492-7 

9.99491*, 

9-99489*5 

9-99487*9 

9-99486-3 

9.99484-5 
9.99482-9 
9.99481 i 
9-99479*6 
9.99478 -o 

9. 99476 - 5 
9-99474*8 
9-99473 *2 
9-9947,*5 

9.99469 -9 

5* 

IO 

ZO 

30 

40 

So 

10 

20 

30 

40 

,50 

9-99509*1 

9-99507 *6 
9-99506 -o 
9-99504*5 

9- 99503 -0 
9-99501 -c 
9-995oo -o 

9- 99498 -4 

9- 99496 -9 

9- 99495 *4 
9-99493*9 
9-99492- 3 

9.99500-3 

9- 99498 *7 
9-99497*2 

9- 99495*6 
9-99494*1 

9. 99492 •(; 

9-9949i*o 
9- 99489 *4 
9-99487-9 
9-99486-3 

9-99484-8 
_?• 99483-2 
9-9948i-7 
9-99470-1 

9- 99478 -6 

9- 99477 -o 

9- 99475 *5 
9-99473 -0 

9- 99472 -4 
9-99470-8 

9-99469-3 

9.99467.7 

9.99466-2 
9-99464-6 
9.99463-1 
9.99461 -5 
9-9946o-o 

9. 99458 - 4 

9- 99456 -9 
9-99455*3 
9-99453*8 

9-99491 *6 

9- 99490-t 
9-99488-5 

9. 99486-9 
9.99485-3 

9- 9948 3 7 

9-99483*i 

9-9948I-5 

9-99479-9 

9-99478-3 

9-99476-7 

1 999475-1 

9-99474*8 
9-99473*1 
9.99471 -5 
9-99469*9 
9.99468-3 
9.99466 -6 

9.99468 -2 
9.99466 -6 
9.99464 9 
9-99463 *3 
9.99461 -6 

9.99460-0 
9-99458 *3 

9. 99482 -2 

9-9948o -6 
9-99479*° 
9-99477*5 

9- 99475*9 
9-99474*3 

9-99473*5 
9-99471 9 
9-99470-3 

9-99468-7 

9.99467-1 

9-99465-4 

9.99465-0 
9.99463-4 
9.99461 -8 
9.99460-1 

9.99458*5 

9.99456*9 

9.99456-7 
9-99455*0 
9-99453*4 
9-99451 *7 
9.99450-1 
9-99448 -4 

59 

~~60 

6t 

62 

fo 

to 

20 

30 

40 

S ' 

1° 

20 

30 

40 

0 

io 

20 

30 

40 

50 

9- 99490 -8 

9-99489*3 

9- 99487 -8 

9- 99486 -2 
9.99484.7 
9-99483-2 

9- 9948i *7 
9-9948o-i 

9- 99478-6 

9- 99477*i 
9-99475*6 

JL99474-Q 

9-99472 - s ' 
9-99471 -o 
9-99469-5 
9-99467-9 

9-99466-4 

JM9464 -Q 

9-99463-4 

9- 99472 -7 
9.99471*2 
9.99469-6 

9. 99468 *0 
9-99466-5 

9. 99464-9 

9-99463 *9 
9.99462-3 
9.99460 -7 
9-99459*1 
9-99457*5 
9-99455*9 

9-99455*3 
9.99453 -6 
9.99452*o 
9.99450 -4 
9.99448 8 
9-99447*2 

9.99446 -8 
9-99445 *i 
9-99443 *5 
9-99441*8 
9-99440*2 

9-99438*5 

9.994 6 3 *3 
9.99461 -7 

9. 99460-1 
9.99458*6 

9- 99457 *o 
9-99455-4 

9-99454*3 
9.99452- 7 
9-99451*i 
9-99449*5 
9-99447*9 
9.99446-3 

9-99445*5 
9-99443 *9 
9-99442*3 
9-99440*7 
9-99439*0 
9-99437*4 

9.99436-9 

9- 99435*2 
9-99433 *6 
9-99431*9 

9- 99430 *3 

9. 99428 -6 

9-99453*8 

9- 99452 *3 

9. 99450 -7 
9-99449*1 
9-99447*6 

9- 99446 *o 

9.99444.4 

n 11 

9-99444-7 

9.99443 *i 
9.99441- 5 
9-99439*9 
9-99438*3 
9-99436*7 
9-99435*1* 

9- 99435 *8 
9-99434*2 
9.99432*5 

9. 99430 - 9 
9-99429*3 
9-99427*7 

9- 99426 0 

9. 99427 -o 
9.99425-3 

9. 99423 -7 

9. 99422 -o 

9- 99420 ’4 
9.99418 -7 

9-99417*1 





Table IX. Logarithms for readily computing the true Diftance of the Moon from 
the Sun or a Fixed Star. 


Apparent Altitude of the Moo 


the Moon. 

5'° 

52° 

53° 1 54° 

55° 

56° J 

M i S 

Logarithm. 

Logarithm. 

| Logarithm. ) Logarithm. 

Logarithm. 

Logarithm^ 

53 ° 

9.09408 '6 

9.99491 -3 

9.99484-2 9-99477-3 

9.99471 -5 

9.99463 -9 

IO 

9.99496-9 

9.99489 -6 

9.99482-5 9.99475-6 

9.99468-7 

9.99462-1 

20 

9.99495-2 

9.99487 -9 

9.99480-8 9-99473-8 

9.99467-0 

9.99460 •; 

3° 

9-° ,; -93 * 

9. 99486-2 

9-99479 ‘I 9-99472-1 

9-99465*2 

9.99458-6 

4° 

9.99491 - 9 

9.99484-6 

9-99477*4 9-9947©-3 

9- 99463 *5 

9.99456-8 

5° 

9.99490-2 

9.99482-9 

9-99475*7 9-994*8 "6 

9.99461 -7 

9-99455 *5, 

54 ° 

9.99488-6 

9.99481-2 

9-99473-9 9-99466-8 

9- 99459 *9 

9-99453 '* 

IO 

9.99480-9 

9-99479-5 

9.99472-2 9-99465*1 

9-99458 2 

9-99451*4 

20 

9.9948: -2 

9-99477-3 

9.99470-5 9-99463-4 

9- 99456 '4 

9.99449 -6 

3° 

9.99483-6 

9.99476-i 

9.99468-8 9.99461-6 

9-99454*7 

9-99447*9 

4° 

9.99481-9 

9.99474-4 

9.99467-1 9-99459-9 

9.99452 *9 

9.99446-1 

S° 

9.99480-2 

9.99472 -7 

9.99465-4 9.99458-2 

9-99451*2 

9-99444*1 

55 ° 

9.99478-6 

9.99471 -o 

9-99463 *7 9-99456-4 

9.99449 -4 

9.99442 *5 

IO 

9.99476-9 

9-99469-3 

9.99461-9 9-99454-7 

9. 99447 -6 

9.99440 *8 

20 

9-99475-2 

9.99467 -6 

9.99460-2 9- 99453 *0 

9-99445 *9 

9-99439*° 

3° 

9.99473-6 

9.99466 -o 

9-99458*5 9-9945*-2 

9-99444*1 

9-99437'* 

40 

9.9947I-9 

9.99464-3 

9.99456-8 9-99449-5 

9. 99442 -3 

9-99435-4 


9.99470'2 

9.99462 -6 

9-9945 5 I 9-99447-8 

9. 99440*6 

9-99433 "h 

56 0 

9.99468-6 

9.99460-9 

9-99453-4 9-99446*o 

9.99438-8 

9-9943* *9 

10 

9.99466-9 

9.99459-2 

9.99451-6 9.99444-3 

9-99437*1 

9-99430-*, 

20 

9.99465-2 

9-99457'S 

9-99449-9 9*99442*5 

9- 99435 *3 

9.99428-3 

3° 

9.99463-6 

9-99455*8 

9.99448-2 9.99440-8 

9-99433* 6 

9.99426 -5 

40 

9.99461 -9 

9.99454-1 

9.99446*5 9-99439** 

9.99431 -8 

9-99424-7 

5* 

9.99460-2 

9. 99452 -4 

9-99444*8 9-99437*3 

9.99430-1 

9-99423° 

57 0 

9.994^8 -6 

9.99450-7 

9.99443-1 9-99435* 6 

9.99428*3 

9.99421-1 

10 

9.99456-9 

9.99449-0 

9.99441-4 9-99433*9 

9. 99426-5 

9-994*9*4 

20 

9.99455-2 

9-99447*3 

9-99439*6 9-99432-1 

9-99424*8 

9-994*7*6 

3-5 

9.99453-6 

9-99445*7 

9-99437*9 9-9943® *4 

9. 99423 -o 

9.994*5-8 

40 

9.99451-9 

9 • 99444 *° 

9.99436-2 9.99428-7 

9-99421-3 

9.994.4-0 

5© 

9.9941:0-2 

9.99442 '3 

9-99434*5 9-994*6*9 

9.99419-5 

9-994*2 i 

5b 0 

9.99448-6 

9.99440-6 

9.99432-8 9- 994 2 5 *2 

9-994*7 *7 

9.994*0} 

10 

9.99446 -9 

9.99438-9 

9-9943*** 9-99423*4 

9.99416*0 

9.99408*7 

20 

9.99445-2 

9.99436-2 

9-99429*4 9-9942**7 

9.99414*2 

9.99406-9 

3° 

9.99443-6 

9-99434*5 

9. 99427 -6 9. 99420 -o 

9*994*2*5 

9.99405-* 

. 40 

9.99441 - 9 

9-99432-8 

9-99425*9 9-994*8*2 

9. 994.10 -7 

: 9-99403*5 

5° 

9.99440-2 

9.99431 -i 

9.99424*2 9-994*6-5 

9.99409*0 

, 9.99401-0 

59 0 

9.99438-5 

9.99430 - 4 

9.99422*5 9-994*4*7 

9. 99407 -2 

9.99399-8 

10 

9.99436-9 

9.99428-7, 

9.99420*8 9.99413-0 

9- 99405 *4 

9-99398*° 

20 

9.99435-2 

9.99427-0 

9.99419*1 9- 994* * *2 

9.99403-7 

1 9-99396** 

30 

9-99433 ’5 

9.99425-3 

9*994*7*4 9-99409*5 

9- 9940* *9 

9-99394*4 

40 

9.99431 -9 

9.99423-6 

9.99415-6 9-99407*8 

9.99400-2 

9.99392-7 

5° 

9.99430-2 

9-9942* -9 

9-994*3*9 9-994o6-o 

9.99398 *4 

9-99390*9 

60 0 

9.99428 -5 

9.994202 

9.99412-2 9.99404-3 

9.99396-6 

9*99389** 

10 

9.99426-9 

9.99418 - e 

9.99410-5 9.99402-6 

9. 99394-9 

9.99387*3 

20 

9.99425 -2 

9-994*6-8 

9.99408-8 9. 99400-8 

9*99393** 

9-99385*5 

; 3° 

9.99423-5 

9.99415-2 

9.99407-1 9-99399** 

9- 9939**3 

9*99383.7 

40 

9.99421-9 

9.994*3*5 

9.99405*4 9-99397*4 

9. 99389*6 

9.99382-0 

5° 

9.99420-2 

9.994*1 -8 

9.99403-6 9.99395-6 

9- 99387*8 

9.99380-*, 

61 0 

9.99418 -5 

9.95410-1 

9.99401-9 9*99393*9 

9.99386- -o 

9-99378*4 

10 

9.99416-8 

9.99408-4 

9.99400*2 9.99392-1 

9-99384*3 

9*99376*6 

20 

9.99415 -a 

9.99406 -7 

9-99398*5 9*99390*4 

9-9938 i *5 

9.99374*» 

30 

9-994*3 * 5 

9.99405 D 

9.99396 -8 9. 99388 6 

9- 9938 o '3 

9-99373'* 

40 

9.99411 -8 

9-99403*3 

9.99395-i 9.99386-9 

9*99379*0 

9-9937**3 

_l_5£_ . 

9.99410-1 

9.99401-6 

9-99.393*4 9-993*5 *» 

9- 99377 *3 

9-99369J, 

62 l 0 

9.99408-4 

9-99399 -9 

9. 9959* *6 I 9-99383*4 

9-99375*5 

9.99367-7 






IX. Logarithms for readily computing the true Diftance of the Moon from 
the Sun or a Fixed Star. 


Horizontal 
Parallax of . 
the Moon. 




L. Logarith m. 
5 9-99457 ‘4 

3 9-99455-6 

3 9-99453-8 

3 9-99452-0 

3 9-99450-2 

L 9-99448 -4 
’ ~9-99446 6 
> 9-99444-8 

' 9-99443-0, 

’ 9-99441-2 

9-99439 -4 
_ 9-99437-6 
9-99435 -8 
9-99434*0 
9-99432-2 
9-99<3o- 4 
9-99428-6 
_ 9 99426-8 

"9^99425*0 

9-9942i-2 
9-99421 -4 
9-994i9*6 
9-99417-8 
__ 9.99416 -o 
9-994I4-2 
9-99412-4 

9.99410-6 
9-90408-8 
9-99407-0 
. _9-99405 -2 
9-99403-4 
9-9940J -6 
9-99399-8 
9-99398-0 
9-99396-2 
. 9-99394-a 
9-99392-6 
9-99390-8 
9-99389-o 
9-99387 -2 
9-99385-4 
9-99385 -6 
"9-99381*8 
9-9938o-o 
9-99378 -2 
9-993/6-4 
9-99374*6 
_9-99372 -8 
9-99371 -c 
9-99369 -2 
9-99367-4 
9-99365-6 
9-99363 -8 
,9^9 9362.0 
9-9936o-2 


. 58° 

_ Logarithm. 
9-9945 1 "2 
9-99449*4 
9-99447 -6 
9-99445*8 
9-99443 *9 
9-99442 -i 
9-99440-3 
9-99438-5 
9-99436-6 
9-99434*8 
9-99433 *o 
9-99431*2 
9-99429 -4 
9-99427 5 
9 - 49425-7 
9-99423*9 
9-99422-r 
__9-99420 -3 
9-994IS -4 
9-99416-6 
9-99414-8 
9-994*3*o 
9-994**-2 
9-99409*3 
9.99407 - 5 
9.99405 -7 
9.99403 *9 
9-99402 -x 
9-99400*2 
9-99398*4 
9-99396 -6 
9*99394‘8 
9-99393*o 
9-9939* ** 
9-99389*3 
. 9-99387 *5 
9-99385 -7 

9-99383*9 
9-99382 -o 
9-9938o-2 
9-99378-4 
, 9-99376 -6 
9-99374-8 
9-99372-9 
9-99371 -i . 
9.99369-3 

9 - 99367-5 

9-993 6 5 ‘7 
9-99363-8 
9.99362-o 
9.99360-2 
9-99358 '4 
9-99356*6 
9-99354*8 
9-99352*9 


Apparent Altitude of the Moon’s Center. 

8° I co° I 6o ° I 6r= 


9-99434 ** 

9-99432-2 
9.99430 -4 
9.99+28-3 
9-99426 -7 

9-99424-9 

9-99423 *0 
9-9942 1 -2 
9-994*9*4 
9-994*7 '5 

9.994*5 *7 

9-9 >4*3 -9 
9-994*2 *o 
9-994*0-2 

9-99408-3 

9-994°6-5 
9•99404 -6 

9-99*122 -8 

9-99400-9 
9-99399-* 
9-99397 *3 
9-99395*4 
9-99393 *6 
9-9939* *8 

9-99389 -9 
9-99388-1 
9 - 99386-3 
9-99384*4 
9-99382-6 

9-9933o-8 
9-99378 -9 
9-99377*1 
9-99375 *3 
9-99373*4 
9-9937**6 
9-993 6 9*7 
9.99367-9 
9.99366 -u 

9-99364*2 

9.99362 -3 
9-99360*5 
9-99358 *7 
9.99356 -8 
9-99355 *° 
9-99353 *2 
9-9935* *3 
9-99349 *5 
9-99 ^t -7 
9-99345*8 


6o° 

6x° 

Logarithm. 

Logarithm. 

9-99439 ** 

9-99433*5 

9-99+37*4 

9-9943* *6 

9-99435*5 

9-994*9*7 

9-99433*7 

9-994*7*9 

9-99431*8 

9.99426 -o 

_ JK99430*o 

9.9947.4-1 

9-994*8 *i 

9-994*2*2 

9-994*6 *3 

9-994*0*4 

9-994*4*4 

9 - 994 * 8*5 

9-994i**5 

9.99416*6 1 

9.99420-7 

9-994*4*7 

9-994*8 *8 

9-994*2*9 

9-994*6 -9 

9-994** 0 

9-994*5 ** 

9.99409-* 

9-994*3 *2 

9-99+07*2 

9-994** *4 

9-99405*4 

9-99+09*5 

9-99403*5 

9-99407 *7 

9-99+0* *6 

9-99405 -s 

9 • 99 >99 *7 

9.99403 - 9 

9-99397 *8 

9.99402-! 

9-99395*9 

9 • 994°° ** 

9 99394*0 

9-99398 *4 

9-9939**2 

9-99396*5 

9-99390*3 

9-99394*6 

9-99388-5 

9-9939* *8 

9-99386-6 

9-99390*9 

9-99384’7 

9-99389** 

9-99382 -s 

9-99387 *2 

9- 9938 i *0 

. 9-99385*4 

9-99379* 

9-99383 *5 

9-99377*2 ' 

9- 99381*6 

9-99375 *3 

9-99379 *8 

9-99373 *5 

9-99377*9 

9-9937* *6 1 

9-99376 -o 

9.99369-7 , 

9-99374*2 

9-99367*8 « 

9-99372*3 

9.99366-0 « 

9-99370*5 

9-99364*1 < 

9-99368*6 

9-99362*2 1 

9-99366*8 

9-99360.3 < 

9.99364 - 9 

9 - 993 ‘*S .4 < 

9.99363 -O 

9.99356*6 « 

9-9936* *2 

9-99354*7 < 

9-99359 ‘3 

9-99352*8 « 

9-99357*4 

9.99350-9 < 

9-99355*6 

9.99349.0 < 

9-99353*7 

9-99347*2 t 

9-9935* *8 

9-99345*3 c 

9.99350 -o 

9-99343*4 < 

9-99348 * * 

9-9934**5 c 

9-99346*2 

9-99339 *° < 

9-99344 *4 

9-99337 *8 $ 

9-99342*5 

9-99335 *9 $ 

9-99340*6 

9-99334*o c 

9-99338*8 

9. 99332 1 s 


9-99427*9 
| 9.99426-0’ 
9.99424-1 
9-99+22 *1 
9.99420-3 
9.99418 -4 
9-994*6 -5 

9-994*4’6 
9-994*2 "5 
9 99**o*9 
9.99409 -o 
9-99407*1 
9.99405-2 
9.99403-3 
9-9940* ’4 
9-99399*5 
9.99 597-6 
9 99395 *7 

9-99*93 *8 
9 99*9* *9 
9.99390-0 
9 99388 -z 
9-99386*3 
9-99384*4 

9-99>8i -5 
9-9938o-6 
9-99?78 ’7 
9.99376 -8 

9-99374*9 




Table IX. Logarithms for readily computing the trueDiftance of the Moon from 
the Sun or a Fixed Star. 


Horizontal 
Parallax of 
the Moon. 


Apparent Altitude of the Moon’s Center. 


Logarithm. Logarithm. 


66 ° 

Logarithm. 


° 9-994*2-4, 

to 9.99410-5 
20 9.994x8-6 

30 9.99416-7 

4° 9-99414'# 

- 5° 9-9941*'9 

o 9.994x1-0 
10 9-99409-1 

20 9.99407-2 

30 9.99405*3 
40 9-99433'4 

50 9.99401-5 

o 9-99399 '6 
10 9-99397*7 

20 9-99395 '7 

3° 9-99393*# 

40 9-9939* *9 

50 9-9939°*o 

o 9.99388-1 
10 9.99386-2 

20 9-99384-3 

30 9.99382-4 

40 9.99380-5 

50 9.99378-6 

o 9-99376-6 
to 9-99374'7 
20 9.99372-8 

30 9-99370*9 

40 9.99369-0 

5° 9-99367*1 

o J 9-993652 
10 9.99363 2 

20 9-9936t*3 

30 9.99?59-4 

40 9.99357'5 

5- 9-99355-6 

° 9-99353*7 

10 9-9935**8 

10 9.99349-8 

30 9.99347*9 

•40 9.99346-0 

5° 9-99344-t 

o 9:99342-2 
10 9.99340-3 

to 9- 99338*4 
3o 9- 99336 *5 
40 9.99334-6 

5° 9- 99*32 -7 

I 0 9- 99330*8 

to 9.99328-9 
20 9-99327*0 

30 9.99325-0 

40 9.99325-1 

50 0.99 22X •- 

0 I 9-99319-3 ! 


9-994*7*2 
9- 994*5*3 
9. 994*3*4 
9.99411-4 
9.99409 -5 
9.99407-6 

9.99412-x 
9.99410-2 
9. 99408 -3 
9.99406-3 
9. 99404 -4 
9.99402 -5 

9.99407-3 
9- 99405 *3 

9- 99403 *4 
9-994ox -4 
9-99399 *5 
9-99397*5 

9.99405 -7 

9- 99400 -5 

9-99395*6 

9.99403 -8 

9-99398-6 

9.99393 -6 

9.99401-8 

9.99396 -6 

9. 99391 - 7 

• 0-99399*9 

9-99394*7 

9.99389-7 

9.99398 -o 

9.99392-7 

9-99387 *7 

9-99396 -I 

9. 99390 -8 

9- 99335*8 

9-99394** 

9.99388 -8 

9-99383-8 

9.99392-2 

9.99386 -9 

9-9938I-9 

9.99390-3 

9.99385-0 

9-99379-9 

9.99388-4 

9.99383-0 

9-99378-0 

9-99386-4 

9.99381-1 

9.99376-0 

9-99384*5 

9-993797 

9-99374*0 

9. 99382 -6 

9- 99377 *2 

9-99372-x 

9. 99380 -7 

9-99375*3 

9-99370*1 

9.99378 -7 

9-99373*3 

9-99368-2 

9.99376 -8 

9.99371-4 

9.99366-2 

9-99374*9 

9. 99369 -5 

9-99364*2 

9-99373 *o 

9. 99367 -5 

9-99362-3 

9.99371 -o 

9.99365 -6 

9.99360-3 

9. 99369*1 

9. 99363 -6 

9-99358‘4 

9. 99367-2 

9-99362 7 

9.99356-4 

9.99365-2 

9- 99359 *8 

9-99354-5 

9.99363-3 

9- 99357-8 

9-99352-5 

9.99361 -4 

9- 99355 *9 

9-99250-5 

9-99359-4 

9-99353 *9 

9-99348-6 

9-99357 *5 

9.99352-0 

9.99346-6 

9-99355 *6 

9. 99350-0 

9.99344.7 

9- 99353*7 

9-99348*1 

9-99342-7 

9-9935* *7 

9.99346-1 

9.99340-7 

9.99340 -8 

9-99344*2 

9-99338-8 

9-99347*9 

9.99342 -2 

9-99J3 6 *8 


9-99345 *9 
9.99344-0 
9.99342 -i 
9.99340*2 
9- 99338*2 
9. 99336*3 
9-99334*4 
9-99332*4 
9.99330-5 
9.99328-6 
9.99326-7 


9.99340-3 
9. 99338 *4 

9. 99336*4 
9- 99334*5 
9-9933**5 
9.99330-6 
9- 99328-6 
9.99326-7 
9- 99324*8 
9.99322 -8 
9-99320*9 
9.99318-9 
9.99317 0 
9.99315-0 
9.993*3** 
9. 9931*** 
9-993Q9-2 
9.99307 1 I 


9-99334*9 

9-99332*9 

9-9933**o 

9-99329*o 

9-99327-0 

9-99325-* 

9.99323** 

9-99321*2 
9-993*9*2 
9-993*7*2 
9-993*5*3 
9-993 *3*3 
9-993* * *4 
9.99309*4 
9-993°7*5 
9.99305-5 
9-99303*5 
9.99301-6 


- 6 7° 

Logarithm. 

9-99402-7 

9.99400*7 

9.99398-7 

9.99396-8 

9.99394-8 

9-99392-8 

9.99390-8 
9-99388*9 
9.99386-9 
9-99384*9 
9-99383*o 
. 9-9938fo 
9-99379*0 
9.99377-0 
9-99375** 
9-99373** 
9-99371.1 
9.99369-2 
9.99367-2 

9-99365-2 

9.99363*2 

9.993613 

9-99359*3 
9-99357*3 
9-99355*3 
9-993S34 
9-9935**4 
9-99349-4 
9-99347-4 
9-99345*5 
9-99343*5 
9-9934**5 
9-99339*6 
9-99337*6 
9-99335*6 
9-99333*6 

9-9933**7 

9.99329-7 

9-99327*7 

9-99325*8 

9-99323-8 

9-99321-8 

9-993I9-8 

9-993*7*9 

9-993*5*9 

9-993*3*9 

9.99311*9 

9.99310*0 

9-993o8-o 

9-993 c 6-o 

9-993°4*o 

9-99302-1 

9-9930O-I 

9-99298-t 

9-99*96-1 


68° i 

Logarith 

9-99398* : 3 
9.99396-1 
9.99394-1, 
9.99392-1; 
9-9939°'*j 
. 9-99388- ' 
9.99586-1 

9-99384*3 

9.99382*1 

9.99380-1 

9-99378*1 

9.99376J 

9-99374*3 

9-9937**4 

9-99370-4 

9.99368-4 
9.99366-4 
9-993 6 4*4 
9.99362-4 
9-9936o-f 
9-99358*l 
9.99356-5 
9-99354*3 
9-9935**j 
9-99350*| 
9.99348-® 
9.99346-6 
9-99344*®’ 
9.99342 
1 9-9934Q 
9.99338-* 
9-99336*® 
9.99334-6 
9-99332 
9.99330* 
9-99328 
9.993:6 
9-993*4* 

9-99322* 

9.99320-7 

9.99318-7 

9-993*6*1 


r 29 ] 


LE IX ‘ logarithms for readily computing the true Pittance of the Moon from 
the Sun or a Fixed Star. 


Horizontal 
Parallax of 
the Moon. 


Apparent Altitude of the Moon’s Center. 


9-99393 -9 
9-99391 -9 
9- 99389-9 
9-99387*9 
9-99385-9 
9-99385-0 
_ 9-9938t -8' 
9-99379-8 
9-99377-8 
9- 99375-8 
9- 99373 -8 
. 9- 99371 -8 
9- 99369-8 
9- 99367 ‘8 
9-99365-8 
9-99363-8 

9- 99361 -8 
. 9- 99359-8 
9- 99357 -8 
9-99355-8 
9- 99353 -8 
9-9935* *8 
9-99349 -8 
9-99347-8 

9- 99345 -8 
9-99343 -8 
9- 99341 -8 
9- 99339*8 
9-99337 *8 
. _ 9- 99331 -8 
9* 9933 3 -8 
9-99331-8 
9-99329-8 
9-99327 -8 
9- 99325-8 
. 9- 993*3 
9-9932TT 
9-993: “ 


Logarit hm. 
~9 99389-8 
9- 99387 -8 
9-99385-8 
9- 99383 -8 
9. 9938 i -8 
9- 99379 -8 
9-99377 -7 
9- 99375*7 
9- 99373 -7 
9- 9937* *7 
9-99369 -7 
9. 99367 - 7 
~9"99365 -6 
9- 99363 -6 
9-9936i -6 
9-99359 *6 
9- 99357 -6 
9-99353*6 
9- 99353-5 
9-99351*5 
9- 993+9-5 
9- 99347-5 
9- 99345 '5 
9-99343 5 
9-99341 *5 
9-99339*4 
9-99337 *4 
9- 99335 -4 
9- 99333 *4 
9-9933* '4 


I 9- 99373 *7 
9-99371*6 
9.99369-6 
9.99367-6 
9.99365-6 
9.99363 -6 
9- 9936r -5 
9-99359*5 
9- 99357*5 
9-99355 *5 
9- 99353 -5 
9- 993 51 -4 
~9- 99349 *4 
9- 99347 *4 
9- 99345 -4 
9-99343 ’4 
9- 9934* *3 
9-993393 
9-99337-3 
9-99335 -3 
9-99333 *2 
9-9933* -2 
9- 993 2 9 *2 
9- 99327-2 
9-99325*1 
9-99323-* 

9-99321 -i 
9-993*9** 
9- 993*7 0 
9- 993*5 -0 


Logarithm. 
9- 99382 -2 
9-9938o -2 
9-99378-1 
9- 99376-1 
9-99374*° 
9-99372-Q 
9.99360-9 
9. 99367 -9 
9- 99365 *8 
9- 993 6 3 -8 
9- 9936**7 
9-99359-7 
9-99357 -6 
9-99355-6 
9-99353-6 
9-9935* '5 
9-99349 ’5 
9-99347-5 
9- 99345 *5~ 
9- 99343 4 
9- 9934* -4 
9- 99339 *4 
9- 99337*3 
9-99335-3 
" 9 - 99333-3 
9-9933* *2 
9-993*9*2 
9-99327-2 
9- 99325-* 
9-99323*1 
9-9932* *i 
9-993*9*0 
9- 993*7-0 
9-993*4-9 
9- 993*2 *9 


9-99354** 
9-99352'° 
9. 99350 -o 
9- 99347 *9 
9- 99345*9 
9- 99343 ‘8 
9- 9934* "8 
9-99339-7 
9- 99337*7 
9- 99335*6 
9-99333-6 
9 99331 t 

9-993295 

9-99327-4 

9-99325-4 

9- 993 * 3-3 
9- 993** '3 
9-993*9-* 
9-993*7-2 
9-993*5 ** 
9- 993*3 ’* 1 
9-993** -o I 
9.99309-o j 
9- 99306 -9 


9-99375-3 
9- 99373 •* 
9- 99371 *2 
9.99369-1 
9-99367*1 
9. 99 365-0 
9-99363*0 
9.99360 -9 
9- 99353 -8 
9.99356*8 
9-99354*7 

9- 993 52 -6 

9- 99350*6 
9- 99348 *5 
9. 99346 -4 
9-99344*4 
9- 99342 3 
9- 99340-2 
9-99338 *2 
9- 99336*r 

9- 99334 -o 

9- 99332 *0 

9- 993*9-9 
9- 993*7 -8 
9- 993*5 -6 
9. 99323 -7 
9-99321*7 
9- 993*9*6 
9-993*7 6 
9- 993*5*5 
9- 993*3 -5 
>)• 993 * * *4 
9- 99309 *4 
9- 99307 -3 
9. 99305-5 
9-99303-2 















































Table IX. Logarithms 


o 

9.99310*1 

to 

9.99308 'O 

20 

9. 99305 * 9 

3® 

9. 99303 -9 

4° 

9-993°i -8 

5° 

9.99299 7 
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Table IX. Logaritnms for readily computing the true Diltance of the Moon from 
the Sun or a Fixed Star. 

1 Horizontal 
1 Parallax of 

1 th- 


Apparent Altitude of the Moon’s Center. i 

M 

S 

8r° 

Logarithm. 
9-99357-7 
9- 99355 *6 
9- 99353 *5 
9- 9935* - 3 
9- 99349-z 
9-99347 -i 

82° 

83 ° 

840 

85® 

860 

53 

54 ~ 

0 

10 

20 

30 

40 

_s° 

0 

10 

20 

30 

40 

. 50 

0 

10 

20 

30 

40 

jo 

Logarithm. 
”9-99356*o” 
9-99353 *9 
9-9935* -8 
9-99349 *6 
9-99347 *5 
>99345 -4 

Logarithm. 

9- 99354*5 
9-99352*3 
9-99350*2 
9- 99348*1 
9. 99346 -o 
9- 99343 *9 

Logarithm. 

Logarithm. 

Logarithm. 

9-99353*2 
9. 9935*’* 
9. 99348 -9 
9. 99346 -8 
9- 99344 *7 
9-99342-6 

9- 9935*** 
9.9935 0 * 0 
9-99347 *8 
9-99345*7 
9- 99343 *6 
9-9034* *5 

9. 99351 -2 
9-99349** 

9- 99346 *9 
9-99344*8 

9-9934**7 

9-99345*0 
9-99342*9 
9- 9934° "8 
9-99338-7 
9-99336 *5 
. 9- 99334-4 

9- 99343 *3 
9- 9934* -2 
9.99339 -o 
9.99336-9 
9-99334*8 
9- 99332 *7 

9- 9934* *8 
9- 99339*7 
9- 99337 *5 
9- 99335 *4 
9-99333*3 
9-9933* *2 

9.99340-5 
9- 99338’3 
9-99336-2 
9-99334** 

9-99332*0 

9-99329-8 

9- 99339*3 
9-99337** 
9-99335 ** 
9- 9933* *9 

9-99330-8 
9.99328 -7 

9- 99338 *4 
9-99336 *2 

9- 99334*i 

9-9933**9 

9- 993*9*8 


9-99332 *3 
9-99330-2 
9-99328 -1 
9-99326-0 
9-99323-8 
9- 99321 -7 

9.99330-6 
9- 99328 -4 
9-99326-3 
9-99324-2 
9-99322 -i 
9- 99320-0 

9-$9329*° 
9- 99326-9 
9- 993*4*7 
9-99322*6 
9- 99320*5 
9-993*8-4 

9-99327-7 
9- 99325 *6 
9- 99323 *4 
9- 99321 *3 
9- 993*9*2 
9-993*7 -i 

9-993*6*5 
9-993*4*4 
9. 9932* *3 
9. 99320-1 
9-993*8*0 
9- 993*5 *9 

9-993*5*5 

9- 993*3*4 

9- 993** *3 
9-993*9** 

9- 993*7 *o 
9-993*4-9 

56 

O 

IO 

20 

30 

40 

_ 5° 

9-99319-6 
9-993*7*5 
9-993*5*4 
9- 993*3 *3 

9- 993i* *i 

9-993°9*o 

9- 993*7*8 
9-993*5 *7 
9-993*3*6 
9-993H *5 
9. 99309 -4 
9-99307-2 

9-993*6 -2 

9-993*4-* 
9-993*2*0 
9- 99309-8 
9-99307-7 
9.99305-6 

9-993*4*9 

9-993*2-8 
9- 993*0*6 
9-99308-5 
9. 99306 -4 
9- 99204-2 

9 993*3 *7 
9-993** *6 
9.99309-5 
9-99307 *3 

9-99305 *2 

9-993***7 

9- 993*0-6 

9- 99308 -5 
9.99306 - 3 

9.99304-* 

58 

0 

10 

20 

30 

40 

_S0_ 

0 

10 

20 

30 

40 

50 

0 

10 

20 

3° 

40 

50 

9-99306-9 

9-993°4*8 

9-99302-7 

9- 99300-6 

9- 99298 -5 
_9- 99296 M 

9- 99294-3 

9- 99292 -i 

9- 99*90*0 

9-99*87-9 

9-99285-8 

9- 99283-7 

9-99305 -i 

9.99303 -o 
9-99300*9 

9-99298-8 

9- 99296 *6 
9-99294-5 

9-99303 *5 
9-99301 -3 

9.99299*2 

9-99297*i 

9.99295*0 

9.99292*8 

9.99302*1 
9-99299*9 
9- 99297*8 
9.99295 *7 
9-99293*6 
9.99291 .4 

9.99300-9 
9- 99*98 8 
9-99*96*7 

9. 99294 -6 
9.99292 -4 

9- 99*90*3 

9-99*99*9 

9- 99*97*8 

9- 99*95*7 
9-99*93 *5 
9.9929*4 

9-99289 'x 

9-99292 *4 
9-99290 -3 
9-99 2 88 -i 

9- 99286 -o 

9- 99283 -9 
9-99281 -8 

9. 99290 - 7 

9-99288 -6 
9-99286*5 

9- 99284 *3 
9.99282-2 

9- 99280*1 

9.99289-3 

9.99287*1 

9- 99285-0 
9-99282-9 

9. 99280 -7 

9- 99278 *6 

9.99288-1 
9-99286 -o 
9-99*83 *9 
9-99*8i *7 

9. 99279 -6 
9.99277 -5 

9.99287T 

9- 99*85 *0 

9.99*82*9 

9 99*80 -7 

9- 99*78*6 

9. 99276 *5 


9-9928i -6 

9- 99279*5 

9.99277.3 

9-99275-2 

9-99*73*1 

9- 99*7i *o 

9- 99279-7 

9- 99277*5 
9-99275*4 
9-99273*3 

9-99271*2 
9-99269 -1 

9- 99278 *0 
9.99275-8 
9.99273*7 

9.99271 -6 
9.99269-5 
9.99267*3 

9. 99276*5 
9.99274-4 

9. 99272-2 

9- 99270*1 

9. 99268 *o 
9.99265-9 

9-99*75*3 

9* 99*73** 
9-99*7* ** 
9.99269 -o 

9.99266 -8 
9.99264-7 

9-99274*3 

9.99172*2 

9. 99270-1 
9.99267-9 
9-99265-8 

9. 99263 -7 

60 

61 

62 

O 

10 

20 

30 

40 

JO_ 

0 

10 

20 

30 

40 

_5° 

0 

9- 99*68-9 
9-99*66 -8 

9- 99*64-7 

9- 99262 -6 
9-99*60 -4 

>99258-3 

9- 99266-9 
9-99264-8 

9. 99262 -7 
9-99260-6 
9-99258*5 

9- 99256*3 

9.99265 *2 

9« 99263 *i 

9.99261 "O 

9. 99258-S 
9.99256 -7 
9-99254*6 

9-99263*8 

9. 99261 -6 
9-99*59*5 
9-99*57*4 

9- 99*55** 

9- 99*5? ** 

9.99262 -5 

9. 99260 -4 
9.99258 -3 
9-99*56*i 
9-99*54*0 
9.99251 -9 

9-99261 -5 
9-99*59*4 
9-99*57*3 
9-99*55** 
9.99253-0 

9- 992 50 -S 

9- 99*54*1 

9 - 992 52 *o 

9- 99*49 *9 
9-99*47-8 
>99*45*6 
9*99243-5“ 

9-99254-2 
9-99*52 *x 

9- 99250 *0 

9. 99247 - 9 

9- 99245 *7 

9.99243 -6 

9-99252*5 

9- 99250*3 

9- 99248 *2 
9-99246*1 

9- 99244-0 

9.9924* -8 

9.99251-0 

9- 99*48 *8 

9.99246 - 7 

9- 99*44-6 

9. 99241 -4 
9-99*40-3 

9-99*49*7 

9 99247*6 

9. 99245 - 5 

9- 99*43 *3 

9-99*4* ** 

9.99239 1 

9- 99*48 *7 

9-99*46 *5 
9-99*44*4 
9.99*42 *3 

9.99240 i 

9.99238 0 

9- 9924* *5 

9-99239*7 

9- 99*38. 2 

9- 99*36 *9 

9-99*35 *8 
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Table IX. Logarithms for readily computing the true Dillance of the Moon from 
the Sun or a Fixed Star. 


Apparent Altitude of the Moon’s Center. 



9 * 9935 ° *5 

9 * 99349 -9 

9 * 99349 *7 

9 * 99349-5 

9 * 99348 -3 

9 * 99347*7 

9 * 99347 *5 

9 * 99347-4 

9. 99346 *2 

9.99345*6 

9 * 99345 *4 

9 * 99345*2 

9.99344*1 

9 * 99343 *5 

9 * 99343*2 

9.99343*1 

9.99341 *o 

9.99341 *3 

9.99341*1 

9.99340*9 

I'a'iTr nUMB 

9 * 99339 *2 

9.99338 *9 

9.99338*8 


9 * 99337 "7 
9*99335 ’5 
9 - 9933 ? *4 
9 * 9933 1 ‘3 
9.99329*1 
9. 99327 *0 


9.99324*8 
9 * 993 22 *7 

9.99320*5 
9.99318*4 
9.99316*3 
9 - 993 X 4*1 
9.99312*0 
9.99309 *8 
9.99307*7 
9.99305 *6 
9 * 993 ° 3'4 

9 - 9 Q 3 QI *3 
9.99299*1 
9.99297 *o 
9.99294*9 
9. 99292 *7 
9. 99290 *6 
9.99288 *5 


9 - 99337 *1 
9 * 99334*9 
9.99332*8 
9. 993 30*6 
9.99328*5 

9.99*26*4 


9.99324*2 
9.99322*1 
9*99319*9 
9*99317*8 
9.99315*6 
9 * 993*3 *5 
9. 99311 *4 
9.99309*2 
9.99307*1 
9.99304*9 
9.99302*8 
9-993QO-7 
9.99298*5 
9.99296 *4 
9.99294*3 
9.99292*1 
9.99290*0 
9.99287*9 




9. 993 2 3-9 
9.99321*8 
9 * 993 i 9*7 
9 * 993*7 *5 
9-993I5-4 
9 * 993 H *2 




9* 992 6 <> *° 

9.99259*7 

9.99259*6 

9.99257*9 

9. 99257*6 

9.99257 *4 

9. 99255 *3 

9.99255*5 

9.99255*3 

9.99253*7 

9.99253*3 

9.99253*1 

9.99251 *5 

9.99251*2 

9.99251*0 

9.99249 *4 

9. 99249 *0 | 

9. 99248 *»> 


9.99247*2 

9 * 99245 *i 
9.99243*0 

9.99240 *8 
9.99238*7 

9. 99236*6 

9.99246*9 

9.99244*8 

9. 99242 *6 
9.99240*5 
9.99238*3 
9.99236*2 

9 * 9924 6 *7 
9.99244*5 
9 * 99242 *4 
9.99240*2 
9.99238*1 
9.99235*9 

9.99234*4 

9.99234*0 

9.99233*8 























































































































































































































































r 3* 3 


For turning Degrees and Minutes into Time, and the contrary. 




































































r 40 ] 































































































































































































































































































































































































































































f 47 ] 


Table XV. Proportional Logarithms. 









































































































































































































































































































































































































































































































































































































































































TABLE 


XVI. 


FOR COMPUTING 

THE LATITUDE OF A SHIP AT SEA, 

HAVING THE LATITUDE BY ACCOUNT, 

TWO OBSERVED ALTITUDES OF THE SUN, 

the time elapsed between the observations 

MEASURED BY A COMMON WATCH, 
and the 

sun’s declination. 





























































































































































1 


Table XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 
the Sun, &c. 


i HOUR. 


M. 

IT 

-og.^ciap. 

Time. 

^og. Mid. 
Time. 

Logarithm 

Rifing. 

M. 

S. 

^og.ielap.' 
Time. 

u*og« Mid. 
Time. 

Logarith. 

Rifing. 

o 

o 

IO 

20 

3° 

40 

5° 

0.58700 

0. 58582 

0.58465 

0.58348 
0.58231 

0.<8115 

4.71403 

4.71521 

4.71638 

4*71755 

4.71872 

4.71988 

3* 53243 
3*53482 
3*53721 
3*53959 
3*54197 

3■54434 

10 

0 

10 

20 

3° 

40 

5° 

0. 52186 

0,52086 

0. 51986 

0.51886 

0.51787 

0. 51.688 

4*779*7 

4.78017 

4.78117 

4. 78*17 
4.78316 

4* 7«4‘5 

3.66542 
3.66747 
3*66952 
3.67156 ; 

3*67359 

3.67562 

i 

o 

IO 

20 

30 

4° 

50 

0.57999 

0. 57882 
0.57768 
0.57652 

0. 57538 

0. <17424 

4. 72104 
4.72220 
4*7*335 
4.72450 
4.72565 
4.72670 

3.54670 

3* 54905 
3*55 1 4° 
3*55375 
3.55608 

“• 55841 

II 

0 

10 

20 

3° 

40 

5° 

0. 5 15^*9 
0.51490 
0,51392 

0. 51294 

0. 51196 
0.51099 

4. 78514 
4.78613 

4*7871* 

4. 

4.78907 

4. 79004 

3.67756 
3.67967 
3.68168 

3.6S369 

3.68570 

3.68770 

2 

0 

20 

30 

40 

0. 57310 
0.57196 

0. 57083 
0.56970 
0.56857 

0.s 674^ 

4*7*793 
4.71907 
4.73020 
4*73'33 
4.73246 
4-73^8 

3.56074 

3* 5 6 30 6 

3-56537 

3*56767 

3. 56997 
*•57226 

12 

0 

10 

20 

30 

40 

5° 

0.51002 

0.50905 

0. 50808 

0. 50711 

0. 50615 
0.50519 

4i79*o* 

4*79*98 

4* 79*95 
4*7939* 

4* 79488 

4* 79584 

3.68969 
3.69169 
3.69367 
3.69566 
3.69763 
3.69961 

3 

10 

2"> 

3° 

40 

5° 

0.56633 

0.56521 

0. 56409 
0.56298 

0.56187 
0. 56076 

4. 73470 
4.73582 

4.73694 

4. 73805 
4.73916 

4. 74027 

3* 57455 
3.57683 

3. 57910 

3* 5**37 

3* 58363 
3.58589 

*3 

0 

10 

20 

30 

40 

5° 

0.50423 

0.50327 

0.50232 

0.50137 

0.50042 

0. 49947 

4. 79680 
4*79776 j 

4.79871 

4* 799 60 
4.80061 

4. 80156 

3.70158 

3- 70354 

3*7055° 

3*70745 

3* 70940 

3* 7**35 

4 

0 

10 

20 

30 

40 

5° 

0.55966 
0.55856 

0. 55746 

0.55637 

0.55528 

0. 55419 

4*74*37 
4* 74*47 
4*74357 
4. 74466 
4*74575 
4.74684 

3.58814 

3* 59038 

3.59262 

3.59486 

3.59708 

3* 59930 

*4 

0 

10 

30 

40 

5° 

0.498,2 

0.49758 
0.49664 
0.491:70 
0.49476 
0.49383 

4.80251 

4.80345 

4. 80439 

4. 80533 
4. 80627 
4. 80720 

3-71349 

3-7*5*? 

3.717*6 

3. 71909 
3.72101 * 

3-7*293 

S 

0 

10 

20 

3° 

40 

50 1 

o*553" 
0.55203 
0.55095 
0.54987 
0. 54880 

0.54773 1 

4* 7479*1 
4. 74900 
4.75008 
4.75116 
4*75**3 
4- 752*0 

3.60152 

3* 60373 
3.60593 

3.60813 
3.61032 

3.61251 

*5 

IO 

20 ] 
30 
40 

5° 

0.49*90 
c. 49197 
0.49104 
0.49012 
0.48920 
0.48828 

4.80813 
4.80906 
4.80999 
4.81091 
4.81183 | 
4- 81275 

3.72676 

3.72867 

3*73057 

3* 73*47 
3-7*436 

r ' _ r~ 

10 

20 

30 

40 

5° 

0. 54666 
0.54559 
0.54453 
0.54347 
0.54241 
0. 54136 

4*75437 
4*75544 
4.75650 
4* 7570 
4.75862 
4* 759 6 7 

3. 61469 
3.61686 
3.61903 
3. 62120 
3.62336 
3* 62551 

16 

0 

10 

20 

3° 

40 

5° 

0.48736 
0.48644 
o.4 S 553 
0.48462 
0,48371 
c,48280 

4.81367 

4.81459 

4.81550 

4.81641 

4.8x73* 

4.81823 

3* 736*5 
3.73813 
3.74001 

3.74189 

3* 74376 
*•74863 

7 

r 

9 

o' 

20 

3° 

4o 

50 

0.54031 

0.53926 
0.53822 
0.53718 
0.53614 
0. 53510 

4.76072 
4.76177 
4. 76281 
4. 76385 
4. 76489 

4.76593 

3.62766 
3.62980 
3.63194 
3* 63407 
3. 63620 
3.63832 

*7 

0 

10 

20 

30 

40 

50 

0.48189 

0.48099 
0.48009 

0.479*9 

0.47829 
0.47739 

4.819*4 

4.82004 
4.82094 
4.82184 
4*82274 
4.82364 

3* 7475° 
3*74936 

3.75*** ; 
3* 75307 

3*7549* 

3* 75676 

0 

10 

20 

3° 

40 

5° 

0 

10 

20 

30 

40 

50 

0. 53406 
0.53303 
0,53200 
0. 53097 
0.52995 
0.52893 

4. 76697 
4. 76800 
4* 76903 
4.77006 
4.77108 
4* 77210 

3. 64043 
3,64254 
3.64465 
3. 64675 
3.64885 
3.65094 

18 

0 

10 

20 

30 

4° 

5° 

0.47650 

0.475 6 * 

0.47472 

0.47383 

0.47295 

0.47207 

4.81453 
4* 82542 

4. 82631 
4.82720 
4. 82808 
4. 82896 

3.75860 

3.76043 

3.76227 

3* 76409 

3* 7659* 
3*76774 

0.52791 
0.52690 
0.52589 
0. 52488 
0.52387 
0.52286 

4* 773" 
4*774*3 
4* 775*4 
4.77615 
4.77716 
4-77SI7 

3.65302 

3.65510 

3*657*7 

3.65924 

3.66131 

3.66337 

*9 

0 

TO 

20 

3° 

40 

,50 

0.47**9 

0.4703* 

0.46943 

0.46856 
0.46769 
0.46682 

4.82984 
4. 83072 
4. 83160 
4* 83247 
4*83334 
4.834** 

3*76955 
3*77*37 

3* 773*8 

3* 77498 
3.77678 
3.7785 8 


Table XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 
the Sun, &cc. 
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Table XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 
the Sun, &c. 

* % HOURS. 


Logarith. 

Riling. 

M. 

S. 

Log.|cla P . 

Time. 

Log. Mid 
Time 

.ogarith. 

Rifingj 

M. 

S. 

Log.^elap. 

Time. 

Log. Mid. 
Tilde. 

20 

0 

to 

20 

30 

40 

so 

0.24141 

0. 24096 

0.24051 
0.24006 

0. 23961 

0. 23916 

5.05962 

5.06007 

5.©6052 
5.06097 
5.06142 
5.06187 

4-*573* 
4.25831 
4.-2 593 1 

4.26031 

4.26131 

4. 26231 

30 

0 

TO 

20 

3° 

40 

5°_ 

0.21555 

0. 21514 
0.21473 
0.21452 

0. 21391 

0.27350 

5.08548 

5.08589 

5.08630 
5.08671 

5.08712 

5.08755 

4.31523 

4.31616 

4.31709 

4. 31801 

4- 31894 

4. hqS? 

21 

0 

20 

3° 

40 

SO 

o'. 23871 

0. 23827 
0.23782 
0.23738 
0.23693 

0. 2 364.9 

5.062-32 

5.06276 
5.06321 
5.06365 
5.06410 

5. c64sa 

4.26336 

4.26429 

4. 26529 

4. 26628 
4.26727 

4. 2682.6 


0 

10 

20 

3° 

40 

50 

10 

20 

3° 

40 

5 L 

0. 21309 

0.2x269 

0. 21228 

0. 21187 
c- i«T47 

0. 21106 

5.08794 

5.08834 

5.08875 

5.0S916 

5.08956 

5.08997 

4. ;2079 

4.32171 

4.32264 

4.32356 
4-32448 

4-32S4' 

22 

10 

20 

30 

40 

SO 

0.23605 

0. 23560 
0.23516 
0.23472 
0.23428 

0. 23384 

5.06498 

5.06543 

5.06587 

5.06631 
5.06675 
5.06719 

4. 2692.4 
4.27023 

4.27m 

4.27220 

4.27318 

4.27416 

3* 

0. 21066 

0. 21025 

0. 20985 

0. 20945 
0.20905 

0. 20864 

5. 09037 
5.09078 

5. 09118 

5.09158 
5.09198 

5.09259 

4- 3163! 
4*32723 
4.32815 

4. 32906 

4- 3*997 

4- 33°S9 , 
4-33180 

4- 33 2 7 r 
4-33362 
4-33453 

4-33543 

4. .3 3614 

z 3 

0 

10 

20 

3 ° 

40 

5° 

0.23340 
0. 23296 
0.23252 
0.23209 
0.23165 
0.23122 

5.06763 

5.06807 
5.06851 
5.06894 

5.06938 

5. 06081 

4.27514 

4. 27612 

4-17710 
4.17807 

4. 27905 

4 , 28002 

33 

6 

10 

20 

3° 

40 

SO 

0.20824 
0.20784 
0.20744 
0. 20704 
0.20665 
0.20625 

5. 09279 
5.09319 

5- 09359 
5.09399 
5.09438 

5. 09478 

H ' " 

0 

TO 

20 

3° 

40 

O.23078 
O.23O35 
O. 2299I 
O.22948 
0.22905 
O. 2286 > 

5.07025 

5.07068 

5.07111 

5 * °7 1 55 
5.07198 
5.07241 

4> 28099 
4.28197 

4.28294 

4.28391 

4. 28487 

4.28 s§4 

34 

0 

TO 

to 

30 

40 

S° 

0. 20585 
0.20545 
0.20506 
0.20466 
0.20427 
0.203S7 

5.09518 
5.09558 
5.09597 
5.09637 
5.09676 
5. OQ716 

4- 33724 
4.33815 

4-33905 
4-33995 

4.34035 
4-34!75 

^r 

IO 

20 

30 

40 

SO 

O.22819 
0.22775 
O.22732 
O. 22690 
0.22647 
O. 22604 

5.07284 

5.07328 

5-0737* 

5- C 74 I 3 
5.07456 
5.07199 

4.28681 

4.28777 

4.28873 

4. 28969 
4. 29065 
4.29164 

35 

0 

10 

20 

3° 

40 

5° 

0.20348 
0.20309 
0.20269 
0.20230 
0.20191 
0.20152 

5-09755 
5- °9794 
5.09834 
5.09873 

5.09912 

5-Q995 1 

4.34265 

4- 34355 
4-54444 

4- 34534 

4- 3462 3 

4- 347i3 


0 

TO 

20 

30 

40 

so 

O. 22561 
0.22519 
0.22476 
0.22433 
0.22391 
0.22340 

5* °7S4 1 
5.07584 
5.07627 
5.07670 
5.07712 
I.07754 

4.2925-7 
4-19353 
4.29449 
4. 29544 
4.29639 
4-19735 

36 

0 

10 

20 

30 

40 

5° 

0.20113 
0. 20074 
0.26035 
0.19996 
0.19957 
0.19919 

5. 09990 
5. 10029 
5. 10068 
5. 10107 
5. 10146 
5.10184 

4. 34802 

4.34891 

4. 34980 

4. 35069 

4.35258 

4-3S247 

*7 

0 

10 

20 

30 

40 

5° 

O.22306 
O.22264 
0.22222 
0.22180 
O. 22138 
0.22096 

5.07797 

5.07835 

5.07881 
5.07923 
5.07965 
5.08007 

4. 29830 
4.29925 
4. 30020 
4.30115 
4.30209 
4.30304 

37 

0 

10 

20 

3° 

40 

50 

O 

IO 

20 

39 

40 

SQ 

c.19880 
0.19841 
0.19803 
0.19764 
0.19716 
0.19687 

5- ' 

5.10262 
5.10300 
5.10339 
5.10377 

5. 10416 

4-35335 

4-35424 

4- 355 11 
4.35601 
4.35689 
4-35777 

"28 

0 

TO 

20 

3° 

40 

so 

O.22054 

O.22012 

O.21970 
O. 21928 
0.21887 
O. 21845 

5.08049 
5.08091 
5.08133 

5.08175 

5. 0S216 
5 .082 s8 

4.30398 
4-3°493 
4.30587 
4.30681 
4- 3°77S 
4. 30869 

38 

0.19649 

0.19611 

0.19571 
0.19534 
0.19496 
0.194*8 

5-10454^ 
5.10492 
5.10531 
5.10569 
5.10607 
5.10645 

4- 35865 
4-35953 

4.36041 

4. 56128 

4. 36216 

4.36103 

2 9 

0 

10 

20 

30 

40 

50 

O. 21803 
0.21761 

O. 21720 
O.21679 
O. 21638 
O.2I596 

5.08300 
5.08341 
5.08383 
5.084:4 
5.08465 
5.08507 

4. 30963 

4-3 I0 5 6 

4.31150 
4- 3’ M3 
4* 3*337 
4*3 I 43° 

39 

0 

10 

20 

30 

40 

5 ° 

0.19420 
0. 1938* 
0.19344 
0.19306 
0.19169 

0.19131 

5. 10083 
5. 10711 
5.t®759 
5. 10797 
5-10834 
5. 10871 

4-36391 

4.36478 

4. 36565 
4.36653 

4.36740 

4. 36827 


I 






































































Table XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 
the Sun, &c. 


iLog.^elap.lLog. Mid.J 
I Time. I Time. I 


5° 

0.14894 

5.15209 

4.47051 

I : 0 

0. 14863 

5.15240 

4.47127 11 

10 

0.14832 

5.15271 

4.47203 

20 

0.14800 

5-i53°3 

4.47278 

30 

0.14769 

5* 15334 

4-47354 

40 

0.14738 

5-i53 6 5 

4-4743° 

_ 

0.14707 

5.15396 

4.47505 

2 0 

0.14676 

5.15427 

4.47580 12 

10 

0.14645 

5.15458 

4.47656 

20 

0.14614 

5.15489 

4- 47731 

30 

0.14583 

5. 15520 

4.47806 

4 ° 

0. 14552 

5-1555I 

4.47881 

__i_ 

0.14321 

5. 15582 

4. 47956 

3 0 

0.14490 

5.15613 

4.48031 13 

10 

0.14460 

5-!5 6 43 

4.48106 

20 

0.14429 

5.15674 

4.48180 

3° 

| 0.14398 

5-15705 

4.48255 

40 

0.14368 

5- 15735 

4.48330 

s° 

| 0.14337 

| 5.*3766 

4.48404 



Log.icLp.' I 
' Time. 
“ 0.13257 

io . 0.13208 
20 O. 13179 
30 0.13150 

40 o.13121 
50 O- T3093 

O o. I 3064 
10 0.13035 

10 O. 13007 
30 O. 1297$ 

40 0. 1295 ° 

50 o.12921 
o o.12893 
10 0.12864 

20 0.12836 

30 o.12807 
40 o. 12779 
50 o. 127jt 
o’ 0.12723 
10 0.12695 

20 o. 12666 
30 0.12638 

40 o.12610 
50 o. 12382 
o" 0.12554 
10 o. 12526 
20 O. 12499 
30 0.12471 

40 0.12443 

50 o. 12413 
o c. 12387 
10 o. 12360 
20 0.12332 

30 o. 12305 
40 o. 12277 
50 O . 12240 
" o 0.12222 


30 o. 12140 

40 O.I2II3 
30 O.12083 

o’ 0.1205S 
10 O. 11031 

20 O. 12004 

30 0.11977 

40 o. iT949 
50 O - 1102 2 
o~ o. 11 s 95 
10 o-11868 

20 0.11842 

2p o. 11815 
40 0.11788 

50 O. II?6l 

’ T o.i1734 

ic o. 11708 
20 O. 1168 1 
30 O.II654 

40 O.H628 

1 50 0.11601 
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t 7 ! J 


Tasle XVI. For Computing the Latitude of a Ship at Set from two Altitudes of 
the Sun, &c. 




»o 5.29983 4.96656 

17 5.29986 4.96690 

15 5.29988 4.96724 

13 5.29990 4 * 96758 

10 5.19993 4.9 6 79i 

08 5.29993 4.96826 

06 5.29997 4.96660 

04 5.29999 4-96894 


00099 5.30004 4.96961 

00097 5.30606 4.96995 

00095 5.30008 4.970-9 

00093 5.30010 4.97062 


5.30043 

5.30045 

5.30047 

5.30048 
5.30050 
5.3005* 


00050 5.3OO53 
00049 1 5.30054 
00047 




flllil 

606666 

5.30070 

5. 3007r 

5.30072 

5- 30073 

5.30074 

5. 30075 

4.9826* 

4.98293 

4.98326 

4.98359 

4.98392 
4.98425 

0 0 0 p 0 0 

5. 30077 

5.30078 

5.30079 

5.30080 

5. 30081 

5. 30082 

4. 98457 

4 9*490 
4.98523 
4.98555 
4.985S8 
4.98620 

0.00020 
0.00019 
0.00028 
0.00017 
0.0C017 
0.00016 

5.30083 

5.30084 

5.30085 

5 30086 

5.30086 

5.30087 

4.98653 

4.98686 

4.9S7.8 

4. 98751 
4.98783 

4. 98816 

0.00015 

0.00014 

0.00013 

0.000*3 

0.00012 

0.00011 

5. 30088 

5.30089 

5.30090 

5. 30090 

5.30091 

5. 30092 

4.98848 

4. 98880 

4*9*9*3 
4.98945 

4.98978 

4. 99010 

0.00010 

0.00010 
0.O0009 
0.00008 
0.00008 
0.00007 

5.30093 

5.30093 

5.30094 

5. 30095 

5.30095 

5.30096 

4. 99042 
4.99074 
4.99107 

4. 99*39 
4-99«7i 
4.99103 

flllil 

6 6 6 0' 6 6 

5.30096 

5. 30097 

5.30097 

5.30098 
5.30098 
5.3009 ? 

4-99135 

4. 99267 

4. 99300 
4-9933* 
4.99364 

4.99396 

0.06004 
0.00003 
0.00003 
0.00003 
0.00002 

0. 00002 

5.30099 

5.30100 
5.30*00 
5. 30100 
5.3010* 

5.30101 

4.99428 

4.99460 

4- 9M9i 

4- 995 2 4 
4.99536 
4-995*7 

0.00002 
0.00001 
0.0000* 

0.0000* 

0.00001 

0.00001 

5.30101 

5.30102 
5. 30102 
5. 30*02 
5.30102 1 
5. 30102 

4.99619 
4-99^5* 

4- 996*3 
4-997*5 
4-99747 . 
4- 99778 

0.00000 

0.00000 

0.0000c 
0.00000 
0.00000 
0.00000 

5.30103 
5.30103 
5.30*03 
5.30*03 
5.30103 
5.30103 

4. 99,810 
4.99842 

4.99873 

4. 99905 
4-99937 
4-9996S 
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TABLE XVII. 


NATURAL SINES 

TO EVERY DEGREE AND MINUTE 

o F T H E 


(QUADRANT. 




t 8’ ] 


Table XVII. Natural Sines. 


!\* N. line. IN*, cof. 
c occoo ioooco 
i 00019 100000 

I ■ coocS IOOOOO 

3 00067 IOOOOO 

4 00116 ioocoo 

5 00145 ioocoo 

6 00175 IOOOOO 

7 00104 >00000 
& 00133 1 00000 

9 OOl 6 « IOOOOO 

10 00291 IOOOOO’ 

11 00320 99999 

It 00349 99999 

13 00378 99999 

14 00407 99999 

»5 .99999 

16 00465 99999 

17 00495 99999 

18 00514 99999 

T 9 o° 55 i 

ZC 60582 9999 ^ 

II 00611 99058 

12 OC 64 O 99998 

23 OO 669 99998 

24 OC 698 99998 

15 o° 727 ~ 99997 

26 007,6 99997 

17 0078 £ 99997 

28 00814 "" 99997 

29 00844 99996 

30 ,30873 9999 *> 

31 00902 99996 

31 00931 99996 

33 00960 99995 

34 00989 99995 

35 01018 99995 

36 01047 9999 < 

37 01076 99994 

38 01105 99994 

39 01134 99994 

4 c 01164 99993 

41 01193 99993 

4 * OT --* ^991 


N. line. J 

N. cof. 

4. fine. 

cof. 

N. fine. 

0000000 

>0 qc oo 00 ga^j ^ 

99985 

99984 

99984 

99983 

999*3 

99982 

99982 

03490 

03519 

03548 

03577 

03606 

03635 

03664 

99939 

99938 

99937 

99936 

99935 

99934 

99933 

1.5*34 

05263 

05292 

05321 

°535 0 

05379 

05408 

01949 

01978 

O20d7 

02036 

02065 

02094 

99981 

99980 

99980 

99979 

99979 

9997* 

03693 

037*3 

O3752 

123781 

03810 

03839 

99931 

9993* 

99930 : 

99929' 

99917 

99916 

05437 
0^466 
05495 1 
-05524 
°5553 

055*1 

02123 

02152 

02181 

02211 

02240 

02269 

99977 

99977 

99976 

99976 

99975 

99974 

03868 

03897 

03926 

03955 

03984 

04013 

99925 

99924 

99913 

99911 

99911 

99919 

05611 

05640 

05669 

05698 

05717 

05756 

' 01*98 
01327 
02356 
02385 
02414 
02443 

99974 

99973 

99971 

9997* 

9997* 

99970 

040^1 

04071 

04100 

04129 

04159 

04188 

9991.8 

99917 

999i6 

99915 

99913 

99911 

’ $5785! ^ 

05814 ‘ 
05844 
05873 
05902 
05931 

02472 

02501 

; 

02560 

02589 

02618 

99969 
99969 
999*8 1 
99967 
99966 
99966 

04217 

04246 

04304 

04333 

04362 

999” 
99910 
$9909 
99907 
99906 
9990 5 

05960 

05989 I 

q[6ot« J 
06047" 
06076 
06105 

cf«47 

02676 

02705 

01734 

02763 

02791 

99965 

99964 

99963 

99963 

99962 

99961 

04391 
04410 
04449 
°447 * r 
04507 

04526 

99904 

99902 

99901 

99898 

99897 

06134 

06163 

06191 

06221 

06250 

06179 

02821 

01850 

01879 

02908 

02938 

99960 

99959 

99959 

99958 

99957 

99#5 6 

04565 

04594 

04623 

04653 

04682 

047 't|i 

99896 

99894 

99893 

99892 

99890 

9 

06308 

06317 

06566 

06395 

06424 

064/} 


N. fine. 

N. cof 

M 

06976 

99756 

60 

07005 

99754 

59 

07034 

99751 

5* 

07063 

99750 

57 

07092 

99748 

6 

07121 

99746 

55 

07150 

99744 

54 


43 

OI2CI 

44 

01280 

4< 

01309 

46 

OI338 

47 

PI367 

48 

OI396 

49 

OI425 

5 C 

0*454 


51 014S3 99989 

52 01513 99989 

53 01 54i 99988 

54 QT57I 999*3 

55 01600 99987 

56 01629 99987 

57 01658 99986 

58 01687 99986 

50 01716 99985 

M N. col'. NT. line. 1 


(Agg6 995 f5 04^46 99885 

03025 99954 04769 99S86 

C3054 99953 04798 99885 

C3083 99952 04827 99S83 

03112 99952 04856 99882 

03141 99951 04885 99881 

03170 99950 04914 99879 

03199 99949 04943 99878 

03128 99948 04972 99876 

03157 99947 05001 99875 

03286 99946 05030 99373 I 

03116 9 9945 05059 99872 

03245 99944 05088 99*70 

03374 99943 °5”7 99869 

03403 99941 05146 99867 

03431 9994 1 05175 99866 

03461 99940 05205 90864 

|N. cof N. fine. N. cof. N. line. 


06511 99788 

06540 99786 

06569 99784 

06598 99782 

06627 94780 

06656 99778 

06685 99776 

06714 99774 

06743 99771 

06773 99770 

06S02 99768 

06831 99766 

06860 99764 

06889 99762 

06918 99760 

06947 99758 

N. cof. N. tin* 

86 ° 


°7>79 99741 53 

07208 99740 5: 

'07237 9973S 5' 

07266 99736 50 

07195 99734 4> 

07314 9973 1 4* 

°73«3 99729 47 

07382 99727 46 

07411 99715 45 

07440 99723 44 

07469 99721 43 

0 7493 99719 4 2 

07s*; 997*6 4» 

07556 99714 40 

07585 99712 39 

07614 99710 38 

07643 99708 37 

076-1 99705 36 

07701 99703 35 

07730 997 01 34 

, P 7 tS 9 I 99699 33 
07788 99696 3a 

07817 99694 3 1 

07846 99692 30 

07875 99689 29 

07904 996S7 28 

07933 99685 27 

07962 99683 6 

07991 99680 25 

08020 99678 24 

08049 99676 13 

08078 90673 22 

c8ic; 99671 21 
08136 99668 10 

08165 99C66 19 

081<>4 I 99664 l8 
99661 17 
08251 99659 *6! 

08281 99657 15 

08310 99654 14. 

08339 99652 13 

08368 99649 t »\ 

o3397 9V 6 47 

08416 99644 

• 08455 99641 9. 

08484 99639 » 

1 08513 99 6 37 7; 

08341 99655 

08571 99632 * 

08600 99630 4 

08619 99627 3 

1 08658 99625 1 

; 08687 90612 

r N. cof N. fine. & 
85° r 













Table XVII. 

Nature 

5° 1 

1 

«Q 


4. fine. 

4, cof. 

M. fine. 

V. col. 

'4. fine.. 

nJ. col 

08716 

99619 

10453 

9945* 

121X7 

99*55 

08745 

99617 

10482 

99449 

12216 

99251 

08774 

94614 

105U 

99446 

12245 

99*4* 

08803 

99612 

10540 

99443 

12274 

99*44 

08831 

99609 

10569 

99440 

12302 

99240 

0SS60 

nu6o? 

10397 

99437 

i»33i 

99*37 

08889 

99604 

10626 

99434 

12360 

99*33 

08918 

119602 

10655 

9943 1 

123S9 

99230 

08947 

99599 

10684 

994*8 

124*8 

99226 

08976 

99596 

10713 

99424 

**44" 

99222 

09005 

99594 

10742 

99421 

12476 

99**9 

09034 

9959* 

1077* 

994*8 

12504 

99**5 

09063 

99588 

10800 

994'5 

i*533 

V9*i* 

09092 

99586 

I0329 

994 12 

12562 

99208 

09121 

995*3 

10858 

99409 

1*59* 

99204 

09150 

99580 

10887 

99406 

12620 

99200 

09179 

99578 

10916 

99402 

12649 

99*97 

0920X 

99575 

10945 

99399 

I267S 

99'93 

°9*37 

9957* 

*0973 

99396 

12 "06 

991X9 

09266 

99570 

11002 

99393 

1*735 

991X6 

09295 

99567 

11031 

99390 

12764 

99182 

09324 

995 6 4 

11060 

99386 

i*7‘»3 

,9178 

°9353 

99562 

11089 

99383 

12822 

9917 5 

09382 

99559 

1111S 

99380 

12851 

99171 

09411 

99556 

***47 

99377 

12880 

9416: 

c 9+4° 

99553 

11176 

99374 

12908 

99163 

09469 

9955* 

11205 

99370 

12937 

99160 

09498 

99548 

i **34 

99367 

12966 

99156 

° 95*7 

99545 

11263 

99364 

12995 

9915* 

09556 

9954* 

11291 

99360 

130*4 

99148 

09585 

99540 

11320 

99357 

*3053 

99144 

09614 

99537 

1 1349 

99354 

13081 

99Hi 

09642 

995*4 

11378 

9935* 

13110 

99137 

09671 

9953* 

11407 

99347 

13*39 ! 

99*33 

09700 

99518 

11436 

99344 

13168 

99**9 

09729 

99526 

11465 

9934* 

*3*97 

99125 

_°9758 

995*3 

11494 

99337 

13226 

99122 

09787 

99520 

11525 

99334 

*3* «4 

99118 

09816 

995*7 

1*55* 

9933* 

13283 

99114. 

09845 

995*4 

11580 

993*7 

*33** 

99110 

09874 

995** 

11609 

993*4 

1334* 

99106 

09903 

99508 

11628 

99320 

13370 

99102 

_?993* 

99506 

11667 

993'7 

13394 

99098 

09961 

995°3 

11696 | 

993 '4 

*34*7 

99094 

09990 

99500 

11715 

993 * 0 

■ 3456 

99091 

*0019 

99497 

**754 | 

99307 

*34*5 

99087 

*0048 

99494 

II7X3 

99303 

*35*4 

99083 

*0077 

9949* 

I (8l 2 

99300 1 

*3543 

99079 

*0106 

994*8 

HX40 

99*97 

*357* 

990-5 

*0135 

99485 

II869 

99*93 

1360© 

99071 

10164 

99482 

H898 

99290 

13629 

99067 

10192 

99479 

II927 

99286 

*3658 

99063 

10221 

99476 

II956 

99 28 3 

13687 

99059 

10250 

99473 

H985 

99*79 

13716 

99055 

*0279 

99470 

12014 

99176 

*3744 

99051 

10308 

99467 

12043 

99272 

'3773 

99047 

I0 3 37 

99464 

12071 

99269 

13802 

99043 

*0366 

99461 

12 IOO 

99:65 

*3*3* 

99039 

*0395 

99458 

12 129 

99262 

13860 

9903 5 

_!° 4*4 

9945 5 

12 138 

99*5* 

13889 

99071 

Cof 

N. line. 

M. cof. 

N. line. 

.4. eof. 

J fine 

* 4 ° 

1 

1 


’ V. line. IM. cof. I ! 


I39«: 990*7 

I *394 6 99 oa 3 


>3975 99° >9 

14004 990 > 5 


>4033 99° 1 > 

14061 I 99006 


14090 9900* 

14119 9899S 


14148 98994 


! 4*34 

; 14263 9a9/ a 


14292 9^973 

14320 98969 


,4349 9896; 

14378 9*96! 


14407 98957 

14436 98953 


14464 9894 s I 

14493 98944 


14522 9894° 

14551 98936 


14580 9893* 

14608 I 989-7 


| 14637 98923 

14666 989*9 


| 14695 989*4 

14723 98910 


14781 9890* 

14810 98897 


14838 98893 

14867 98889 


14896 98884 

14925 98880 


[ 14954 98 876 

14982 98871 


15011 98867 

15040 98863 


15069 98858 

15097 98854 


15126 98849 

15*55 98845 


15184 9*84* 

1521a 98856 


I5241 98831 


15299 98823 

' 15327 98818 


; *53*7 9 50 *° 

15336 I 988*4 


15385 988<*9 

15414 98805 


5643 98 "69 6< 

5672 98764 591 

5701 98760 58 ] 

5730 98755 37; 

5758 9$?$* 56 

5787 98746 55, 

5816 98:4’ 54 

5845 98737 53! 

5873 987x2 52 i 

5902 98728 51 

593* 987*3 50 

5959 98:*8 49 

5988 98714 48 

6017 98709 47 

6046 98704 46 

6074 98700 45 j 

6103 98695 44 

6132 98690 43 

6161 98686 41 

6189 98681 41 

16218 98676 40 

16246 98671 39 

16275 98667 38 

16304 98662 37 

[6333 9865" 36 

16361 98651 ,5 

16390 98*48 54 

16419 98643 53 

[6447 98638 32 

16476 98633 • 31 

16505 98619 30 

16533 98614 19 

16:62 98619 28 

16591 98614 17 

16620 9S609 16 

1664S 98604 15 

16677 98600 24 

16706 9 8 595 '3 

16734 98590 '2 

16763 98685 21 

16792 98580 20 

16820 98575 19 

16849 98570 »8 

16878 9*565 *7 

16906 98561 16 

16935 98556 15 

16964 98551 14 

16992 98546 *3 

17021 98541 12 

J7O5O 985 3<' II 

I7O78 9 * 53 * IO 

17107 98526 1 

17136 98521 ! 


*544* 9**o° 

1547* 9*79 6 

,5500 9*79* 

>55*9 9*78, 

•5557 9°7°“ 

15586 9*77* 

156t< 93777 

i. cof N. fine 


7164 98516 

7192 98511 


17222 9X506 

17150 98501 4 

*7*79 9*496 

17308 9*49* 

17356 9*486 j 

S' eof. ,M Unc. V. 
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Table XVII. ‘Natural Sines. 




« # 


13° 

14° 

M 

■4. fine. 

N. erf 

X. fine. 

N. crtf. 

N. fine. 

N. cof. 

N fine. 

N cof 

N. fine. 

N. col. 

c 

17365 

98481 

19081 

98163 

20791 

97815 

22495 

97437 

24192 

97030 


17393 

98476 

19109 

98157 

20810 

97809 

22523 

97430 

24220 

97023 


17422 

98471 

19138 

98152 

20848 

97803 

22552 

97424 

24249 

97015 

3 

*745* 

98466 

19167 

98146 

*0877 

97797 

22580 

97417 

24277 

97008 

- 

17-79, 

98461 

19195 

98140 

20903 

97791 

12608 

97411 

24.305 

97001 


175c? 

98455 

19224 

9*i35 

20933 

97784 

22637 

97404 

24333 

96994 

6 


98450 

19252 

98129 

20961 

97778 

22665 

97398 

24362 

96987 

— 

175^5 

9^445 

19281 

98124 

20990 

977)2 

22693 

9739i 

24390 

96980 

J 

17'94 

9844. 

19309 

981.8 

21019 

97766 

22722 

97384 

24418 

96973 

9 

17623 

9*435 

19338 

98112 

21047 

97760 

22750 

97378 

24446 

96966 

10 

17651 

98430. 

19366 

98107 

21076 

97734 

22778 

9737i 

24474 

96959 

11 

17680 

98425 

19395 

98101 

21104 

9774 s 

22807 

97365 

2 45°3 

96952 

I 1 

17708 

98420 

19423 

98096 

21132 

97742 

22835 

97358 

24531 

96945 

13 

1 7737 

98414 

19452 

98090 

21161 

97735 

22863 

973 5 1 

24559 

96937 

14 

17766 

98409 

194*1 

98084 

21189 

97729 

22891 

97345 

24587 

96930 

15 

17794 

• 98404 

19509 

98079 

21218 

977*3 

22920 

9733 s 

24615 

96.123 

l6 

17823 

98399 

19538 

98073 

21246 

97717 

22948 

97331 

24644 

96916 

17 

17852 

9* 394 

19566 

98067 

21275 

977H 

22977 

97325 

24672 

96909 


17880 

98389 

19595 

98061 

21303 

97705 

23005 

97318 

24700 

96902 


17909 

98383 

19623 

98056 

21331 

97698 

23033 

97311 

24728 

96894 

2C 

17937 

93 378 

19652 

98050 

21360 

97692 

23062 

97304 

24756 

96887 

21 

17966 

98373 

19680 

98044 

21388 

97686 

23090 

97298 

24784 

96880 

22 

17995 

98368 

19709 

98039 

21417-* 

97680 

23118 

97291 

24813 

96873 

23 

18023 

98362 

*9737 

98033 

21445 

97673 

23146 

97284 

24841 

96866 


!8oc2 

9*357 

19766 

98027 

21474 

97667 

23175 

97278 

24869 

96^58 

7^ 

18081 

‘'8552 

*9794 

98021 

2x502 

97661 

23203 

972:1 

24897 

96851 

26 

18109 

98347 

19823 

98016 

11530 

97655 

23231 

97264 

24925 

96844 

2- 

18138 

98341 

19851 

9801® 

21559 

97648 

23260 

97257 

24953 

96837 

28 

18166 

98 33 6 

19880 

98004 

21587 

97642 

23288 

97251 

24982 

96829 

-9 

18195 

9*33 1 

19508 

9799* 

21616 

97636 

23316 

97244- 

25010 

96822 


-*82:4 

98525 

19937 

97992 

21644 

97630 

23345 

97237 

25038 

96815 

3 1 

18252 

98320 

19965 

979*7 

21672 

97623 

23373 

9723° 

2 5066 

96807 


IS28I 

98315 

19994 

979* 1 

21701 

97617 

23401 

97223 

25094 

96800 

33 

! 18309 

98310 

20022 

97975 

21729 

97611 

23429 

97217 

251.22 

96793 

34 

l 1833* 

98304 

20051 

97969 

21758 

97604 

*34< s 

97210 

25151 ; 

96786 


18367 

98299 

20079 

97963 

21746 

97598 

23486 

97*03 

25179 

96778 


- 1*395 

98:94 

20108 

9795 s 

21814 

9759* 

235H 

97196 \ 

25207 

9 6 77i 

j; 

18424 

98288 

20136 

9795 s 

21843 

97585 

2 3542 

97189 

25235 

96764 

3 s 

1845* 

98283 

20165 

97946 

21871 

97579 

23571 

97182 

25263 

96756 

30 

18481 

98277 

20193 

97940 

21899 

97573 

23599 

97176 

25291 

96749 

4' 

18509 

98272 

20221 

97934 

21928 

97566 

23627 

97169 

25320 

96742 

41 

1853? 

98267 

2O25O 

979*8 

21956 

97560 

23656 

97162 

2 5348 

9 6 734 

4* 

18567 

98261 

20279 

979*2 

21985 

97553 

23684 

.97155 

25376 

96727 

43 

18595 

9^56 

20307 

97916 

22013 

97547 

23712 

97148 

2 5404 

96719 

44 

18624 

98250 

20336 

97910 

22041 

97541 

2 3740 

97141 

25432 

96712 

4 

18652 

98245 

20364 

97905 

22070 

97534 

23769 

97134 

25460 

96705 

46 

18681 

98 240 

20393, 

97*99 

22098 

97528 

23797 

971*7 

254S8 

96697 

4; 

18710 

96234 

20421 

9/893 

22126 

97521 

23825 

97120 

25516 

96690 

4 * 

>8738 

.9*229 

20450 

97887 

22155 

975'5 

23853 

97”3 

*5 <45 

96682 

49 

13767 

98223 

20478 

97881 

22183 

97508 

23882 

97106 

25573 

96675 

5 C 

28795 

98218 

20507 

97875 

22112 

97502 

23910 

97100 

25601 

96667 

51 

18824 

98212 

*°535 

97869 

22240 

97496 

23938 

97093 

25629 

96660 

52 

18852 

98207 

20563 

97863 

22268 

97489 

23966 

97086 

25657 

96653 

53 

18881 

98,201 

20592 

97857 

22297 

97483 

2 3995 

97079 

25685 

96645 

54 

18910 

08196 

20620 

97*51 

22325 

974 76 

24013 

97072 

25713 

96638 


18958 

98190 

20649 

97*45 

**353 I 

97470 

24051 

97065 

25741 

96630 

5<* 

18967 

08185 

20677 

97*39 

22382 

97463 

24079 

97058 

25769 

96623 


18995 

98179 

f 20706 

97833 

22410 

97457 

24108 

97051 

25798 

9661 5 

. 5* 

1 9024 

9*'74 

1 20734 

97827 

2245* 

9745° 

24136 

97044 

25826 

96608 


19052 

98168 

1 20761 

97**r 

22467 

97444 

24164 

970.37 

25854 

0660b 

- 

m . c«r. 

fine 

NJ. of 

N. fine 

N. col'. 

N. line. 

N. cof. 

N. fine. 

N. cof 

N. fine. 

1 

79° J 


77° 

7 

6° 

I 75° 












r 8; 1 



28402 Ov 

2*5429 95874 

28457 95865 
28485 95857 
*8513 95849 

28541 95841 

28569 95832 

28597 95824 


38 26948 

96301 

28625 

39 26976 

96293 

28652 

40 27004 

96285 

28680 

4* 27032 

96277 

28708 

42 17060 

96269 

28736 

43 27088 

96261 

28764 

44 27116 

96253 

28792 

4S 27144 

96246 

28820 

46 27172 

96238 

28847 

47 27200 

96230 

28875 

48 27228 

96222 

28903 

49 27256 

96214 

28931 

5o 27284 

96206 

28959 

5* 27312 

96198 

28987 

5* 27340 

96190 

29015 

53 27368 

96182 

29042 

14 27396 

96174 

29070 

5* 27424 

96166 

29098 

56 27452 

96158 

29126 

57 27480 

96*50 

29*54 

58 27508 

96142 

29182 

59 27536 

96134 

29209 

MN. cof. 

N. fine 

. M. Cof 


29987 95398 
30015 95389 
30043 95380 


3 O'- 1 / 1 _ 

30098 "95363 
30126 95354 

30154 95345 

30182 95337 

30209 953*8 

30237 9 5 3 1 9 

30265 95310 

30292 95301 

30320 95293 

30348 95*84 

30376 95275 

30403 95266 

30431 95*57 

30459 95*48 

30486 95240 

30514 95*31 

30542 95*** 

30570 95**3 

3°597 95*°4 

30625 95*95 

30653 95186 | 

30680 95*77 

30708 95168 

30736 95*59 

30763 95*5° 

30791 95*4* 

30819 95*33 

30846 95**4 

50874 9***5 

7 N. cof. N. fine. 


31758 94823 

31786 948*4 

31813 94805 

31841 9479* 

31868 94786 

31896 94777 | 

3 * 9*3 94768 ! 

31951 9475° 

3*979 94749 

32006 9474° 

32034 9473° 


32*44 94693 

31171 94684 

32199 94674 

32227 94665 

32254 94656 

32282 94646 

32309 94637 

32337 94627 

32364 94618 

52392 94609 

32419” 94599 
32447 9459° 

32474 94580 

32502 9457* 

52520 9456 *^ 

N\ cof N. fine 
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Table XVII. Natural Sines. 




377*4 9*5*7 1 393‘ 


37838 

9*565 

37865 

9*554 

3789* 

9*543 

379*9 

| 9*53* 

57946 

1 9*5** 


58026 

38053 

38080 

38107 

92488 
9*477 
92466 
9*45 5 

38*34 

9*444 


38349 

38376 

38403 

38430 

9*355 

9*343 

9*33* 

9*3*» 

38456 

38483 

9*310 

9**99 


38537 9**76 
38564 9**65 





38617 

38644 

38671 

28698 

3*7*5 

3875* 

92*43 

92231 

92220 

92209 

92198 

92186 

40221 

40248 

40275 

40301 

40328 

40355 

9*555 

9*543 

9*53* 

9*5*9 

91508 

91496 

41813 

41840 

41866 

41892 

4*9*9 

4*945 

90839 

90826 

90814 

90802 

90790 

90778 

38778 

38805 

38832 

38859 

38886 

28912 

9**75 

92164 

9**5* 

9**4* 

92130 

9*i*9 

40381 

40408 

40434 

40461 

40488 

40514 

91484 

91471 

91461 

9*449 

9*437 

91425 

41972 

41998 

4*o*4 

42051 

4*077 

42104 

90766 

90753 

90741 

90729 

90717 

90704 

38939 

38966 

38993 

39020 

39046 

92107 

92096 

92085 

9*073 

92062 

40541 

40567 

40594 

40621 

40647 

91414 

91402 

9*390 

91378 

91366 

42130 

42*56 

41183 

42209 

4**35 

90692 

90680 

90668 

90655 

90643 

N. cof. 

N . fine. 

N. cof'. 

N. fine. 

N. coi'. 

N. fine. 





























































































































































































































































































[ 9' 3 


TABLE XVIII. 


Logarithms of numbers 


One to Ten Thoufand 



M 2 
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Table XVIII. Logarithms of Numbers. 


N° 

0 

1 

1 

3 

4 

5 

6 

7 

-44 

8* 

710. 

9 

220 

221 

222 

22 3 

224 

225 

226 
227 
223 
229 

34242 
34439 
34635 
34830 
35^5 
35 2 * 8 
354i 1 
35603 
35793 
359^4 

34262 

34459 

34655 

34850 

35°44 

35*38 

3543° 

35622 

35813 

36003 

34282 

34479 

34674 

34869 

35064 

35257 

35449 

35641 

358.32 

36021 

34301 

34498 

34694 

34889 

35083 

35276 

35468 

35660 

3585* 

36040 

3432* 

345*8 

347*3 

34908 

35*02 

35295 

35488 

35 6 79 

35870 

36059 

3434* 

34537 

34733 

34928 

35*22 

353*5 

35507 

35698 

35889 

36078, 

3436 i 

34557 

34753 

34947 

35*4* 

35334 

35526 

357*7 

35908 

36097 

3438o 

34577 

34772 

34967 

35160 

35353 

35545 

35736 

35927 

36116 

34400 

34596 

34792 

34986 

35180 

35372 

35564 

3^755 

35946 

36135 

34420 

34616 

34811, 

' 35°°5 
35*99 
35392 
35583 
35774 
35965 
36154 

230 

2 3* 
232 
2 33 

2 34 
*35 

236 

2 37 

238 

2 39 

36173 

36361 

36549 

36^36 

36922. 

37107 

37291 

37475 

37658 

37840 

36192 

36380 

36568 

36754 

36940 

37*25 

373*o 

37493 

37676 

37858 

36211 

36599 

36586 

36773 

36959 

37*44 

37328 

375** 

37 6 94 

37876 

36229 

36418 

36605 

36791 

3 6 977 

37162 

37346 

37530 

377*2 

37894 

36248 

3 6 436 

36624 

36810 

36996 

37*8 i 

37365 

37548 

3773* 

379*2 

36267 

36455 

36642 

36829 

370*4 

37*99 

37383 

?75 66 

37749 

37931 

36286 

3 r >474 

36661 

36847 

37033 

37218 

37401 

37585 

37767 

37949 

36305 

36493 

36680 

36866 

37051 

37236 

374io 

37603 

37785 

37967 

36324 

36511 

36698 

36884 

37070 

37154 

37438 

37621 

37803 

37985 

36342 

3653° 

36717 

36903 

37088 

37273 

37457 

37639 

37822 

38003 

240 

241 

2 42 

2 43 

244 

*45 

246 

2 47 

248 
*49 

38021 

38202 

38382 

38561 

38739 

38917 

39094 

39270 

39445 

^39620 

38039 

38220 

38399 

38578 

38757 

?8934 

39*** 

39 2 87 

39463 

39637 

38057 

38238 

38417 

38596 

3.8775 

38952 

39*29 

39305 

39480 

39655 

38075 
38256 
3843 3 
38614 
38792 
38970 
39146 
39322 
39498 
39672 

38093 

38274 

38453 

38632 

38810 

38987 

39164 

39340 

395*5 

39690 

38112 

38292 

38471 

38650 

38828 

39005 

39182 

39358 

39533 

39707 

38130 

383*0 

38489 

38668 

38846 

39023 

39*99 

39375 

39550 

39724 

38148 

38328 

38507 

38686 

38863 

3904* 

392*7 

3939.3 

39568 

39742 

38166 

38346 

38525, 

38703 

38881 

39058 

39235 

39410 

39585 

39751 

38184 

38364 

38543 

38721 

38899 

39076 

39252 

39428 

39602 

39777 

2 5° 

251 

252 

2 53 

2 54 

2 55 

256 

2 57 

258 
2 5° 

39794 

39967 

40140 

40312 

40483 

40654 

40824 

40993 

41162 

41330 

39811 

39985 

40157 

40329 

40500 1 

40671 

40841 ; 

41010 

4**79 

4*347 

39829 

40002 

40175 

40346 

40578 

40688 

40858 

41017 

41196 

4*363 

39846 

40019 

40192 

40364 

40535 

40705 

40875 

41044 

41m 

4*38o 

39863 

40037 

40209 

40381 

40552 

40721 

40892 

41061 

4*229 

4*397 

39881 

40054 

40226 

40393 

40569 

40739 

40909 

4*078 

41246 

41414 

39898 

40071 

40243 

40415 

40586 

40756 

40926 

41095 

41263 

4*4*0 

399*5 

40088 

40261 

40432 

40603 

40773 

40943 

41m 

41280 

4*447 

39933 

40106 

40278 

40449 

40620 

40790 

40960 

41128 

41296 

4*464 

3995° 

40123 

40295 

40466 

40637 

40807 

40976 

4**45 

4*3*3 

4148*__ 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

4 r 497 
41664 
41830 
41996 
42160 
4 2 325 
42488 
42651 
42813 
42 975 

4*5*4 

41681 

4*847 

42012 

4 2 *77 

42341 

42304 

42667 

42830 

41991 

4*53* 

41697 

41863 

42029 

42193 

42357 

41521 

42684 

42846 

43008 

4*547 

4*7*4 

41880 

4:045 

42210 

42374 

42537 

42700 

4:862 

45024 

41564 
4*73* 
41896 
42062 
4:226 
4:390 
42553 
42716 
42 3 78 
43040 

4*581 

4*747 

4*9*3 

4:078 

42243 

42406 

42570 

42731 

42894 

47056 

4*597 

41764 

41929 

42095 

42259 

42423 

42536 

42749 

4:911 

43072 

4*6*4 

41780 

4*946 

42111 

4H75 

42439 

42602 

42765 

42927 

430^8 

41631 

4*797 

4*963 

42127 

42292 

42455 
42619 
42781 
42 943 
43104 

41647 

4*8*4 

4*979 

4:144 

42308 

42472 

42635 

42797 

4*959 

43 * 20 _ 

270 

271 

27* 

273 

2 74 

2 75 

276 

277 

278 

IT 

43136 

43297 

43457 

43616 

43775 

1 43933 

44091 

44248 

44404 

44560 

43152 

433*3 

43473 

43632 

4379* 

43949 

44107 

44 2 64 

44420 

44576 

I 43*69 
43329 

I 43489 
43648 
43807 

43965 

44*22 

44279 

44436 

44*92 

43»85 

43345 

43505 

43664 

43823 

43981 

44*38 

44295 

4445* 

44607 

43201 

43361 

435 2 * 

1 43680 

43838 

43996 

44*54 

1 443 * * 
44+67 
44623 

432*7 

43377 

43537 

43696 

43854 

44012 

4417c 

44526 

44+83 

44 6 38 

43233 

43393 

43553 

437*2 

4.3870 

440:8 

44*85 

44342 

44498 

44654 

43249 

43409 

43569 

43727 

43886 

44044 

442OX 

44358 

445*4 

44669 

43265 

43425 

43584 

43743 

43902 

44059 

44217 

44373 

44529 

44685 

43281 

4344* 

43600 

43759 

439*7 

44075 

44232 

443 s 9 

4+ c 45 

447QO_ 

N 

° L-JU 

2 

3 

4 

5 

6 

7 

8 

9 _ 


i 1 
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Table XVIII. Logarithms of Numbers. 


N° 1S00-3400. Log. 44716-53*48. 


5 “h 

0 

, 

2 

3 

4 

5 

6 

7 

8 

9 

*80 
28 [ 
282 

l ?3 

284 

285 

286 

287 

288 
28 4 

44716 
44871 
45025 
45'79 
4533* 
45484 
45*37 
45788 
45939 
46090 

4473* 

44886 

45040 

45*94 

45347 

45500 

45652 

45803 

45954 

46105 

44747 

44902 

45056 

45*09 

45362 

455*5 

45667 

45818 

45969 

46120 

447 6 * 

449*7 

45071 

45**5 

45378 

45530 

4568a 

45834 

45984 

46135 

44778 

4493* 

45086 

45*4° 

45393 

45545 

45697 

45849 

46000 

46150 

44793 

44948 

45*o* 

45*55 

45408 

45561 

457** 

45864 

46015 

46163 

44809 

44963 

451*7 

45*7* 

454*3 

45576 

45728 

45879 

46030 

46180 

44824 

44979 

45*33 

45286 

45439 

4559* 

45743 

45894 

46045 

46195 

44840 

44994 

45148 

45301 

45454 

45600 

45758 

45909 

46060 

46210 

440 55 
4<oxo 
45163 
453*7 
45469 
45621 
45773 
459*4 
46075 
4622 s 

290 

29 1 

292 
*93 
*94 
*95 
296 
*97 
298 

_*99 

46240 

46389 

46538 

46687 

46835 

46982 

47129 

47276 

47422 

475*7 

46255 

46404 

46553 

46702 

46850 

46997 

47*44 

47*90 

47436 

47582 

46270 

46419 

46568 

46716 

46864 

47012 

47x59 

47305 

4745* 

47596 

46285 

46434 

46583 

46731 

46879 

47026 

47*73 

473*9 

47465 

476n 

46 300 

46449 

46598 

46746 

46894 

47041 

47*88 

47334 

4748o 

47625 

46315 

46464 

46613 

46761 

46909 

47056 

47202 

47349 

47494 

47640 

46330 

46479 

46627 

46776 

46923 

47070 

47217 

47363 

47509 

476;4 

46345 

46394 
46642 
46790 
46938 
47085 
47*3* 
47 378 
475*4 
47669 

46359 

46509 

46657 
46805 
46953 
47100 
47 *4 6 
4739* 
4753$ 
47683 

46374 

46S23 

46672 

46820 

46967 

47”4 

47*6 i 

47407 

47 >5* 
47698 

300' 

301 

302 

303 

304 

305 

306 

307 

308 

,J00 

47712 

47857 

48001 

48144 

48287 
48130 
48 <72 

48714 

48855 

48996 

477*7 

47871 

48015 

48159 

48302 

48444 

48586 

48728 

48869 

4774‘ 

47885 

48029 

48173 

48316 

48458 

48601 

48742 

48883 

49024 

47756 

47900 

48044 

481S7 

48330 

48473 

48615 

48756 

48897 

49038 

47770 

479*4 

48058 

48202 

48344 

48487 

48629 

48770 

48911 

49032 

47784 

47929 

48073 

48216 

48359 

48501 

48643 

48785 

48926 

49066 

47799 

47943 

48087 

48230 

48373 

48515 

48657 

48799 

48^40 

40080 

47813 

47958 

48101 

48*44 

48387 

48530 

48671 

48813 

48954 

49004 

47828 
4797* 
48116 , 

48259 

48401 

48544 

48686 

48827 

48968 

49108 

4784* 

47986 

48130 

48173 

48416 

48558 

48700 

48841 

4S982 

40122 

3>o 

311 

312 

313 

3*4 
3« s 
3i6 
3*7 
318 

49136 
49*76 
49415 
49 554 
49693 
49831 

49969 

50106 

50243 

50279 

49150 

49290 

494*9 

49568 

49707 

49845 

49982 

50110 

50256 

50393 

49164 

49304 

49443 

49582 

49721 

49859 

49996 

50*33 

50270 

50406 

49178 
49318 
49457 
49596 
497 34 
49872 
50010 
50*47 
50284 
50420 

49192 

4933* 

49471 

49610 

49748 

49886 

50024 

50161 

50297 

50433 

49206 

49346 

49485 

49624 

49762 

49900 

50037 

50174 

50311 

50447 

49220 

49360 

49499 

49638 

49776 

49914 

5°°5* 

50188 

503*5 

50461 

49*34 

49374 

495*3 

49651 

49790 

499*7 

50065 

50202 

50338 

50474 

49248 

49388 

495*7 

49665 

49803 

49941 

50079 

50215 

5°35* 

50488 

49*0* 

4940* 

4954’ 

49*79 

49817 

49955 

50092 

50229 

50365 

5050’ 

320 

321 

322 
3*3 
3*4 
3*5 
326 
3*7 
3*8 

330 

331 
33* 

333 

334 

335 

336 

337 

338 
<439 

nT~ 

50515 

50651 

50786 

50920 

5 ,0 55 

51188 

5*3** 

5H55 

5'587 

51720 

50529 

50664 

50799 

50934 

51068 

51202 

5*335 

51468 

51601 

5*733 

50542 

50678 

50813 

50947 

51081 

5***5 

5*348 

5*48 i 

51614 

51746 

50556 

50691 

50826 

50961 

5*095 

51228 

5*362 

5*495 

51627 

5*759 

50569 

50705 

50840 

50974 

51108 

51242 

5*375 

51508 

51640 

5*772 

50583 

50718 

50853 

50987 

5*121 

5**55 

51388 

515*1 

5*654 

51786 

50596 

50732 

50866 

51001 

5**35 

51268 

51402 

5*534 

51667 

5*799 

50610 

50745 

.50880 

51014 

51148 

51*8* 

5*4*5 

51548 

51680 

51812 

50623 

50759 

50893 

51023 

51162 

5**95 

51428 

51561 

5*693 

5182s 

50637 

50772 

50907 

5104* 

5**75 

51308 

5*44’ 

5*574 

51706 

518*8 

5*851 

5*983 

5**14 

52244 

5*375 ; 

5*504 

5*634 

52763 

52892 

53020 

5186^ 

5*996 

5***7 

5**57 

5**88 

5*5*7 

5*647 

5*776 

5*905 

5 303 2 

51878 

52009 

5**40 

52270 

52401 

52530 

52666 

52789 

529*7 

55046 

51891 

32022 

5**53 

5*284 

5*4*4 

5*543 

5*673 

52802 

5*93° 

S3058 

5*904 

52166 

5**97 

5*4*7 

5 2 5^ 6 

52686 

5-8i5 

5*943 

5307* 

5*9*7 

52048 

52179 

52310 

52440 

52569 

52699 | 

52827 

52956 

53084 

5*930 

52061 

52192 

5*3*3 

5*453 

52582 

5*7” 

52840 

52969 

53097 

5*943 
5*075 
52205 
5 2 336 
52466 
5*595 
5*7*4 
52853 
52982 
53’ ,c 

5*957 

52088 

52218 

5*349 

5*479 

S2608 

5*737 

52866 

5*994 

53**2 

51970 

52101 

52231 

52162 

5*49* 

52621 

5*75° 

5*879 

53007 

53*35 

0 

1 

2 

* 

4 

5 J 

6 

7 

8 
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Table XVIII. Logarithms of Numbers. 


N 



3. 




Log 



to6. 

3400- 


5 3 1 4 s ~ 


N° 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

340 

53148 

53161 

53«73 

53786 

53299 

53m 

53*24 

53237 

53250 

53263 

34i 

53175 

53188 

53307 

533»4 

53326 

53339 

53352 

53364 

53377 

53390 

34i 

53403 

53415 

53428 

53447 

53453 

53466 

53479 

53491 

53 504 

535'7 

343 

53519 

53541 

53555 

53567 

53530 

53593 

53605 

53618 

53631 

53643 

344 

53656 

53668 

536*1 

53694 

53706 

53719 

53732 

53744 

5^7 57 

5 3769 

345 

5378 i 

53794 

53807 

53820 

53831 

53845 

53857 

53870 

5388a 

53895 

34 6 

53908 

53920 

53933 

53945 

53958 

53970 

53983 

53995 

54003 

54020 

347 

54033 

54045 

54o <8 

54070 

54083 

54095 

54108 

54120 

54133 

54*45 

348 

54158 

5417-7 

54183 

54195 

54208 

54220 

54*33 

54245 

54258 

54270 

344 

54187 

54195 

54307 

54320 

54332 

54345 

543 57 

54370 

54382 

54394 

350 

54407 

54419 

54431 

54444 

54456 

54469 

54481 

54494 

54506 

545*8 

35' 

54531 

54543 

54555 

54563 

5453 o 

54593 

54605 

54617 

54630 

54642 

3'i 

54654 

54667 

54679 

54697 

54704 

54716 

5472 8 

54741 

54753 

54765 

353 

54777 

5479° 

54802 

54814 

51827 

54839 

54851 

54864 

54876 

54888 

354 

54900 

54913 

54915 

54937 

54949 

54961 

54974 

54986 

54998 

55071 

355 

55023 

55035 

55047 

55060 

55072 

55084 

55096 

55108 

55721 

55133 

35 ft 

55 T 45 

55757 

55769 

55182 

55194 

55206 

55218 

55230 

55242 

55255 

357 

55*67 

55179 

5519 : 

55303 

55375 

55328 

55340 

55352 

55364 

55376 

3>8 

55388 

55400 

554*3 

5542 5 

55437 

55449 

55461 

55473 

55485 

55497 

350 

«: C09 

55511 

5S334 

55546 

55558 

55570 

35-82 

55594 

55606 

556(8 

3 bo 

55630 

55641 

55654 

55666 

55678 

55691 

55703 

557'5 

55727 

55739 

361 

55751 

55763 

55775 

55787 

55799 

55811 

55823 

55835 

55847 

55859 

3 61 

55871 

55883 

55895 

55907 

559*9 

55937 

55943 

55955 

55967 

55979 

3 6 3 

5599» 

56003 

56075 

56027 

56038 

56050 

56061 

56074 

56086 

562-98 

364 

56110 

56122 

56134 

56146 

56158 

56170 

56182 

56194 

56205 

56217 

3f| 

56229 

56241 

56153 

56265 

562/7 

56289 

56301 

56312 

56?24 

5 6 336 

366 

56348 

56360 

56371 

56384 

56396 

56407 

56419 

5 r, 43i 

5 rj 443 

56455 

3 f 7 

56467 

56478 

56490 

56502 

56514 

56526 

56538 

56549 

56561 

56573 

3 6 * 

56^85 

56597 

56608 

56620 

56632 

56644 

56656 

56667 

56679 

56691 

360 

56701 

56714 

5 5 7l6 

56738 

56750 

56761 

56773 

56785 

56797 

56808 

370 

56820 

56832 

56844 

56855 j 

56867 

56879 

56891 

56902 

56914 

56926 

371 

56937 

56949 

56961 

56972 

56984 

56996 

57008 

57019 

57031 

57043 

37i 

57054 

57066 

57078 

57080 | 

57101 

57113 

57124 

57136 

57148 

57*59 

373 

57i7i 

57183 

57194 

57206 

57217 

57H9 ! 

57241 

57252 

57264 

57276 

374 

57287 

57199 

573 «o 

57311 

57334 

57345 

57357 

57368 

57380 

5739* 

375 

57403 I 

57415 

57416 

57438 

57449 

57461 

57473 

57484 

57496 

57507 

376 

575 T 9 

57530 

57541 

57553 

51565 

57ST6 

57588 

57600 

57611 

5762.3 

377 

57634 

57646 

57657 

57669 

57680 

57692 

57703 

57715 

57726 

57738 

37« 

57749 

5776 i 

57771 

57784 

57795 

57807 

578 i 8 

5783d 

57841 

57852 

379 

57864. 

57875 

50887 

57898 

579io 

57921 

5793 3 

57944 

579 55 

57967 

38° 

57978 

5799° 

58001 

38013 

58024 

58035 

58047 

58058 

58070 

58081 

381 

58092 

58104 

58115 

58127 

58138 

58149 

58161 

5*772 

58184 

58195 

382 

58206 

58218 

58119 

58240 

58152 

58263 

58274 

58286 

58297 

58309 

383 

58320 

58337 

58343 

58?54 

| 58365 

1 58377 

58388 

58399 

58410 

58422 

384 

58433 

58444 

58456 

58467 

58473 

58490 

58501 

58512 

58524 

58535 

385 

58546 

I 58557 

58569 

58580 

58597 

48602 

58614 

58625 

58636 

1 58647 

386 

58659 

58670 

58681 

58692 

58704 

58775 

58726 

58737 

5 8 749 

58760 

387 

58771 

58782 

58794 

1 58805 

58816 

58827 

58838 

58850 

1 58861 

58872 

388 

58883 

58894 

58906 

1 58917 

58928 

58939 

58950 

58961 

58973 

58984 

389 

58995 

59006 

59077 

59028 

59040 

59051 

59062 

59073 

59084 

59095 

390 

59106 

59118 

59129 

59740 

59152 

59162 

59173 

59784 

59195 

59207 

39* 

59218 

59119 

59240 

59257 

59262 

59273 

59284 

59*95 

59306 

59378 

391 

59319 

59340 

59351 

59362 

59373 

59384 

59395 

59406 

59417 

59428 

393 

59439 

5945° 

5946i 

59472 

59483 

59494 

59506 

59577 

59528 

59339 

394 

59550 

59567 

59572 

59583 

59594 

59605 

59616 

59627 

59638 

59649 

395 

59660 

59671 

59682 

59693 

59704 

597*5 

59726 

59737 

59748 

59759 

396 

59770 

59780 

59797 

59802 

59813 

59824 

59855 

59846 

59857 

59868 

397 

59879 

59890 

59901 

59912 

59923 

59934 

59945 

59956 

59966 

59977 

398 

59988 

59999 

6coi 0 

60021 

60032 

60043 

60054 

60065 

60076 

6oc86 

399 

60097 

6ic8 

60119 

60130 

6-141 

6nr 52 

6016 } 

60173 

60184 

60195 

N ' 

O 

1 

1 

3 

4 

1 5 

6 

7 

8 

9 
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Table XVIII. Logarithms of Numbers. 

MO 0 Low, 71600-7*5343* 

N° $ 10 ©——.5800. 6 ' 

N o 

0 

1 

2 1 

3 

4 

5 

6 

7 

8 

9 

5*0 

5*i 

5** 

5*3 

5*4 

5*5 

5*6 

5*7 

5*8 

^S*9_ 

71600 

71684 

71767 

71850 

7*933 

7*016 

7*099 

72181 

7**63 

7*346 

7*609 

71692 

7*775 

7*858 

7*94* 

72024 

7*107 

72189 

71272 

7*354 

71617 

71700 

7*784 

71867 

71950 

72032 

7***5 

72198 

72280 

72362 

71625 

7x709 

71792 

71875 

71958 

72041 

7***3 

72206 

72288 

7*370 

71634 

7*717 

71800 

7*883 

71966 

7*049 

7**3* 

7***4 

72296 

72378 

71642 

7*7*5 

71809 

71892 

7*975 

7*057 

72140 

72222 

7*304 

7*387 

71650 

7*734 

7*817 

7I9OO 

7*983 

72066 

72148 

7**30 

7*3*3 

7*395 

71659 

7*74* 

71825 

71908 

7*99* 

72074 

7**56 

72*39 

72321 

72403 

71667 

71750 

7*834 

7*9*7 

7*999 

72082 

72165 

71247 

71319 

72411 

71675 

7*759 

71841 

7*9*5 

72008 

72090 

7**73 

7**55 

7*337 

72419 

53o 

53* 

53* 

533 

534 

535 

536 

537 

538 

7*4*8 

7*5<>9 

72591 

7*673 

7*754 

7*835 

72916 

7*997 

73078 

73**9 

7*436 

725*8 

7*599 

7*68r 

7276* 

7*843 

7*9*5 

73006 

73086 

73167 

7*444 

72526 

72607 

72689 

7*77o 

72852 

7*933 

73014 

73094 

7317c 

7*45* 

7*534 

72616 

7*697 

7*779 

72860 

7*94* 

73022 

73102 

73*83 

72460 

7*54* 

7*6*4 

72705 

72787 

72868 

7*949 

73030 

73**1 

73T91 

72469 

7*550 

72632 

7*7*3 

7*795 

72876 

7*957 

73038 

73**9 

73*99 

7*477 

7*558 

72640 

72722 

7*803 

72884 

72965 

73046 

73**7 

73*07 

7*485 

72567 

72648 

7*73° 

72811 

7*891 

7*973 

73054 

73*35 

73**5 

7*493 

71575 

71656 

71738 

72819 

72900 

71981 

73062 

73*43 

73*13 

72501 
7*58 3 
72665 
7*746 
7*8*7 
72908 
72989 
73070 

7315* 

73**' 

540 

541 
54* 

543 

544 

545 

546 

547 

548 
^,542_ 

550 

551 
55* 

553 

554 

555 

556 

557 

558 
^559_ 

73*39 

733*0 

73400 

7348o 

73560 

73640 

737*9 

73799 

7387S 

73957 

74036 

74**5 

74*94 

74*73 

7435* 

744*9 

74507 

74586 

74663 

7474* 

73*47 

733*8 

73408 

73488 

73568 

73648 

737*7 

73807 

73886 

73*55 

73336 

734*6 

73496 

73576 

7365 6 

73735 

738i*5 

73894 

73973 

73263 
73344 
734*4 
73504 
73 584. 
73664 
73743 
73823 
73902 
7398 r 

73*7* 

7335* 

7343* 

735** 

7359* 

7367* 

7375* 

73830 

73910 

739?9 

73*8o 

73360 

73440 

735*o 

73600 

73679 

73759 

73838 

739*8 

73907 

73288 

73368 

73448 

73528 

73608 

73687 

73767 

73846 

739*6 

74003 

73*96 

73376 

73456 

73536 

73616 

73695 

<73775 

73854 

73933 

74013 

73304 

73384 

73464 

73544 

73624 

7.3703 

73783 

73862 

7394* 

74020 

733** 

7339* 

73472 

7355* 

73632 

737** 

7379* 

73870 

73949 

74028 

74044 

74**3 

74*0* 

74280 

74359 

74437 

745*5 

74593 

74671 

74749 

74052 
74*3* 
74210 
74288 
74367 
74445 
745*3 
74601 
74679 
747? 7 

74060 

74*39 

74218 

74296 

74374 

74453 

7453* 

74609 

74687 

74764 

74068 

74*47 

74**5 

74304 

74382 

74461 

74539 

74617 

74695 

74772 

74076 

74*55 

74*33 

743** 

74390 

74468 

74547 

74624 

74702 

7478o 

74084 

74162 

74*4* 

74320 

74398 

74476 

74554 

7463* 

747*o 

74788 

74092 

74*70 

74*49 

743*7 

74406 

74484 

74562 

74640 

747*8 

74796 

74099 

74*78 

74157 

74335 

744*4 

7449* 

7457° 

74648 

74726 

74801 

74107 

74186 

74265 

74343 

744** 

74500 

745"8 

74656 

74733 

748 ii 

560 

561 
56* 

S < 3 

564 

565 

566 

567 

568 

570 

571 
57* 
573 

S?4 

575 

576 

577 

578 
^57o 

74819 

74896 

74974 

75051 

75128 

75*05 

75*8* 

75358 

75435 

75511 

748*7 

74904 

74981 

75059 

75136 

75**3 

75289 

75366 

7544* 

755*9 

74834 

749** 

74989 

75066 

75*43 

75*20 

75*97 

75374 

7545° 

755*6 

74842 

749*o 

74997 

75074 

75*5* 

75**8 

75305 

7538 i 

75458 

75524 

74850 

749*7 

75005 

75082 

75*59 

75136 

753** 

75389 

75465 

7554* 

74858 

74935 

75012 

75089 

75166 

75 2 43 

75320 

75397 

75473 

75549 

74865 

74943 

75020 

75097 

75*74 

75*5* 

753*8 

75404 

75481 

75557 

74873 

74930 

75028 

75*05 

75*82 

75159 

75335 

754*i 

75488 

75565 

74881 

74958 

75035 

75**3 I 

75*89 

75266 

75343 

754*o 

7 3496 

74889 

74966 

75043 

75**0 

75*97 

75*74 

7 5 3 5 1 
754*7 

7 5504 
75580 

75587 

75664 

75740 

75815 

7589* 

75967 

76042 

76118 

76*93 

76268 

75595 

75671 

75747 

758*3 

75899 

75974 

76050 

76125 

76200 

7^275 

75603 

75 6 79 

75755 

7583* 

75906 

75982 

76057 

76133 

76208 

76283 

75610 

75686 

75762 

75838 

759*4 

75989 

76065 

76140 

76215 

76290 

75618 

75 6 94 

75770 

75846 

759*1 

75997 

76072 

76148 

76223 

76298 

75626 

75702 

75778 

75853 

759*9 

76005 

76080 

76*55 

76230 

76305 

75633 

75709 

75785 

75861 

75937 

76012 

76087 

76163 

76238 

76313 

7564* 

757*7 

75793 

75868 

75944 

76020 

76095 

76170 

76245 

76320 

75648 

757*4 

75800 

75876 

7595* 

76027 

76103 

76178 

76253 

76328 

75656 

7573* 

75808 

75884 

75959 

76035' 

76110 

76*85 

76260 

7632; 

0 

1 

2 

5 

4 

5 

6 

7 

8 

9 





C too ] 
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T A B l E XVIII. Logarithms of Numbers. 


| N° 7600- 

—8aoo. 


-- - r 


Log. 

88081— 

•-9*3* 

8 

it . 

9 

N° 

760 

761 

762 

763 

764 

765 

766 

767 

768 

0 

88081 

88138 

88195 

88152 

88309 

88366 

88423 

88480 

88536 

1 

88087 

88144 

88201 

88258 

88315 

88372 

88429 

88485 

8854* 

88598 

2 

88093 

88150 

88207 

88264 

88321 

88377 

88434 

88491 

88547 

88604 

3 

8 8098 
88156 
88213 
88270 
88326 
88383 
88440 
88497 
88553 
88610 

4 

88104 

88161 

88218 

88275 

88332 

88389 

88446 

88502 

88559 

88615 

5 

88110 

88167 

88224 

88281 

88338 

88395 

8845* 

88508 

88564 

88621 

88n6 

88173 

88230 

88287 

88343 

88400 

88457 

88513 

88570 

88627 

88121 

88178 

88235 

88292 

88349 

88406 

88463 

88519 

88576 

88632 

88127 

S8184 

88241 

88298 

88355 

88412 

88468 

885*5 

8S581 

88638 

88133 

88190 

88247 

88304 

^8360 

88417 

88474 

88530 

88587 

88643 

770 

771 

772 

773 

774 

775 
770 

777 

778 

88649 

88705 

88762 

88818 

88874 

88930 

88986 

89042 

89098 

88655 

887'u 

88767 

88824 

88880 

88936 

88992 

89048 

89104 

89159 

88660 

88717 

88773 

88829 

88885 

88941 

88997 

89053 

89109 

89165 

“88666 

88722 

S8779 

88835 

88891 

88947 

89003 

89059 

89115 

89170 

88672 

88728 

88784 

83840 

88897 

88953 

89009 

89064 

89120 

89176 

88677 

88734 

88790 

88S46 

88902 

88958 

89014 

89070 

89126 

89182 

88683 

88739 

88795 

88851 

88908 

88964 

89020 

89076 

89131 

89187 

88689 

88745 

88801 

88857 

88913 

88969 

89025 

89081 

89137 

89*93 

88694 

88750 

88807 

88863 

88919 

88975 

89031 

89087 

89143 

89198 

88756 

88812 

88S68 

88923 

88981 

89037 

89092 

89148 

89204 

780 

781 

782 
7*3 
784 
7f5 

786 

787 

788 

89209 

89265 

89311 

89376 

89432 

89487 

89542 

89597 

8965.3 

89215 

89171 

89326 

89382 

*9437 

89492 

89548 

89603 

89658 

89221 

89176 

8933* 

89387 

89443 

89498 

89553 

89609 

89664 

89719 

89226 

89282 

89337 

s 9393 

8944s 

89504 

89559 

89614 

89669 

89724 

89232 

89287 

89343 

89398 

89454 

89509 

89564 

89620 

89675 

89730 

89237 

89293 

89348 

89404 

89459 

89515 

89570 

89625 

89680 

89735 

89243 

89298 
893 54 
89409 
89465 
89520 
89575 
89631 
89686 
89741 

89-4^ 

89304 

89360 

89415 

89470 

80526 

8958. 

S9636 

89691 

89746 

89254 

89310 

89365 

894-1 

S9476 

89531 

89386 

89642 

89697 

89752 

893*5 

89371 

89426 

S94S1 

89537 

89592 

89647 

89702 

89757 

79 0 

791 

792 

793 

794 

795 

796 

797 
79S 
799 

89763 
89818 

89873 

89927 

89982 

90037 

90091 

90146 

90200 

90255 

89768 

89823 

89878 

89933 

89988 

90042 

90097 

90151 

90206 j 
90260 

89774 
89829 
89883 
89938 
89993 
90048 
90102 
90*57 
90211 
90266 

89779 

89834 

89889 

89944 j 

89998 

90053 

90108 

90162 

90217 

90271 

89785 

89840 

89894 

89949 

90004 

90059 

90113 

90168 

90222 

90276 

89790 

89845 

89900 

89955 

90009 

90064 

90119 

90*73 

90217 

90282 

89796 
89851 
89905 
89960 
90015 
90069 
90124 
90179 
90233 
90287 

89801 

1 89856 
89911 
89966 
90020 
90075 
90129 
90184 
90238 
90293 

89807 

89862 

89916 

89971 

90026 

90080 

90135 

90189 

90244 

90298 

89867 

89922 

89977 

90031 

90086 

90140 

90195 

90*49 

90304 

90358 

800 

8c 1 
8oz 

803 

804 
80c 

806 

807 
8 c8 
809 

90309 

90363 

90417 

90472 

90526 

90580 

90634 

90687 

90741 

90314 

90369 

90413 

90477 

90531 

90585 

90639 

90693 

90747 

90800 

90320 

90374 

90428 

90482 

90536 

90590 

90644 

90698 

90752 

90806 

90325 

90380 

90434 

90488 

90542 

90596 

90650 

90703 

90757 

90811 

90331 
90385 
9°439 
9°493 
9° 547 
90601 
90 6 55 
90709 
90763 
90816 

90336 

90390 

90445 

90499 

90553 

90607 

90660 

90714 

90822 

90342 

90396 

90450 

90504 

90558 

90611 

90666 

90720 

90773 

90827 

9°347 

90401 

90455 

90509 

90563 

90617 

90671 

907*5 

90779 

90832 

90352 

90407 

90461 

90515 

90569 

90623 

90677 

90730 

90784 

90838 

90412 
904O6 
90520 
90574 
906 2 S 
90682 
90736 

90789 

90843 

810 

811 

812 
|‘3 

815 

8 t | 

|*7 

818 

819 

90849 

90902 

90956 

91009 

91062 

91116 

91169 

91222 

91275 

91328 

0 

90854 

90907 

$0961 

91014 

91068 

91121 

9**74 

91228 

91281 

9*334 

1 

90859 

90913 

90966 

91020 

9*073 

91126 

91180 

9*233 

91286 

9*339 

2 

90865 

90918 

90972 

9*°*5 

91078 

9x132 

9**85 

91238 

9*29* 

9*344 

3 

90870 

90924 

90977 

91030 

91084 

91137 

91190 

9**43 

91297 

91350 

4 

90875 

90929 

90982 

91036 

91089 

91142 

91196 

9**49 

9*30* 

9*355. 

5 

90881 

90934 

90988 

91041 

91094 

91148 

91201 

91254 

91507 

91360 

6 

i —; 

90886 

90940 

90993 

91046 

91100 

9**53 

91206 

9i*59 

91312 

91365 

£ 

90945 

90998 

91052 

91*05 

91158 

91212 

91265 

9,318 

91371 

8 

90897 

90950 

91004 

91057 

91110 

91164 

91217 

91170 

91323 

91376. 

9 
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Table XVIII. Logarithms of Numbers. 

N° 88oo-.9400. Log. 94448-973 1 3* 


0 l 1 1 

2 

3 

4 

5 

6 

7 

8 1 9 I 

880 

88, 

88z 

88, 

884 

88 s 
886 

887 

888 
_889 

94448 

94498 

94547 

94596 

94645 

94694 

94743 

94792 

94841 

94890 

94453 

945°3 

94551 

94601 

94650 

94699 

94748 

94797 

94846 

94895 

94458 

94507 

94557 

94606 

94655 

94704 

94753 

94802 

94851 

94900 

94463 

94512 

94562 

946x1 

94660 

94709 

94758 

94807 

9.4856 
949c 5 

94468 

945*7 

94567 

946,6 

94665 

947*4 

94763 

948,2 

94861 

940*0 

94473 

94511 

9457* 

94621 

94670 

947*9 

94768 

948,7 

94866 

949*5 

94478 

94517 

94576 

94626 

94675 

94714 

94773 

94S22 

9487* 

94*3*9 

9448.3 

94532 

9458* 

94630 

94680 

94719 

94778 

94827 

94876 

94024 

94488 

94537 

94586 

94 6 ?5 

94685 

94734 

94783 

94832 

94880 

94929 

94+93 

9454i 

9459* 

9464.0 

94689 

94738 

94787 

04826 

94885 
H-m 
9498? 
95032 ' 
95 c8o | 
95,29 
95*77 
92226 

0517+ 

9551.3 

9537* 

9 34*0 
9546-4 
955*6 

95364 

956:2 

95660 

95756 

958^ 

95852 

92899 

■ 890 

8 9 , 

89, 

89? 

8 94 

III 

8 97 

898 

-J^99 

94939 

94988 

95026 

95085 

95134 

95182 

95231 

95*79 

95318 

95376 

94944 

94993 

95041 

95090 

95*39 

95*87 

95236 

95284 

95331 

95281 

94949 

94998 

95046 

95°95 

95*43 

95*9i 

95240 

95289 

95337 

92286 

94954 

95002 

95051 

95*o° 

95«48 

95*97 

95M5 

95 2 94 

95341 

9^290 

94959 

95007 

95056 

95105 

95*53 

95202 

95250 

95299 

95*47 

95395 

94963 

95012 

95061 

95,09 

95*58 

95107 

95*55 

95303 

95351 

954 r O 

94968 

95017 

95066 

95**4 

95,63 

952*1 

95260 

95308 

95357 

954° 5 

94973 

95022 

95071 

95**9 

95,68 

95216 

95265 

953*3 

95361 

9 C 4 *o 

94978 

95027 

95°75 

95,24 

95*73 

9522* 

95270 

953,8 

95366 

954*5 

95463 

955'* 

95559 

95607 

95 6 55 

93703 

9575* 

95799 

95847 

95895 

900 

901 

902 

903 

904 

905 

906 

907 

908 
,J>°9 

95414 

95471 

95521 

95569 

95617 

95665 

957 r 3 

1 95761 
95809 
958,6 

95419 

95477 

95515 

95574 

95622 

95670 

957*8 

93766 

958*3 

95861 

95434 

95481 

95530 

mu 

95674 

95722 

95770 

95818 

92866 

95439 
95487 
95535 
95583 
: 95 6 3* 
95679 

95717 

95775 

95823 

95871 

95444 

95492 

9554° 

95588 

95636 

95684 

95731 

95780 

95828 

95875 

95448 

95497 

95545 

95593 

95641 

95689 

95737 

95785 

95832 

95880 

95453 

9550, 

9555° 

95598 

95646 

95694 

95741 

95789 

958.37 

9588 c 

95458 

95506 

95554 

95602 

95650 

92698 

95746 

95794 

95842 

95890 

9io~ 

9H 

9U 

9*3 

914 

91 5 
9t6 
9r 7 
918 

^919^ 

9io 

9M 

9H 

9*3 

91 4 

91 5 

916 

917 

918 

930 

931 

931 

933 

934 

935 
916 

937 

938 
^939^ 

N°~" 

959°4 

9595* 

95999 

96047 

96095 

96,42 

96,90 

96137 

96284 

96331 

95909 

95957 

96004 

96052 

96099 

9^47 

96194 

96242 

96289 

96336 

950*4 

95961 

96009 

96057 

96,04 

96*51 

96199 

96246 

96294 

9634* 

959*8 

95966 

96014 

96061 

96109 

96*56 

96204 

9615, 

96298 

96246 

959*3 

9597* 

96019 

96066 

961,4 

96161 

96209 

96256 

96303 

96350 

95928 

95976 

96023 

96071 

96,18 

96166 

96213 

96261 

96308 

9635c 

95933 

9598o 

96028 

96076 

96123 

9617, 

962,8 

96265 

963*3 ' 

96360 

95938 

93985 

96033 

96080 

96128 

96,75 

96223 

96270 

963,7 

96365 

95941 

93990 

96058 

06085 

96133 

96180 

96227 

96275 

96322 

96369 

95947 

95995 

96042 

96090 

.96137 

96185 

96232 

96280 

963:7 

96374 

96379 

96426 

96473 

96520 

96567 

96614 

96661 

96708 

96755 

96802 

96384 

9643, 

96478 

96515 

96571 

96619 

96666 

9 6 7*3 

96759 

96806 

96388 

96435 

96483 

96530 

96577 

96624 

96670 

967,7 

96764 

96811 

96393 

96440 

96487 

96534 

96581 

96628 

96675 

96722 

96769 

96816 

96398 

96445 

96492 

96539 

96586 

96633 

9668c 

96727 

96774 

96820 

96402 

96450 

96497 

96544 

9659, 

96638 

96685 

9673* 

96778 

96825 

96407 
96454 
96501 
96548 
96 595 
96642 
96689 
96726 
96783 
963 io 

964,1 

96459 

96506 

9 6 553 

96600 

96647 

96694 

96741 

96788 

96834 

96417 

96464 

965,, 

96538 

96005 

96652 

96699 

0674c 

96791 

96839 

96421 

96468 

9651c 

9636: 

96600 

9665C 

96703 

96750 

96797 

96844 

96848 

96895 

96942 

96988 

97035 

97081 

97128 

97*74 

97220 

97267 

96853 

96900 

96946 

96993 

97039 

97086 

97131 

97*79 

972-25 

97271 

96858 
96904 
9695* 
96997 
97044 
' 97090 
97*37 
97183 
97230 

97176 

96862 

9(2909 

96956 

97002 

97049 

97095 

97142 

97188 

97234 

97180 

96867 

969,4 

96960 

97007 

97051 

97,00 

97146 

97191 

97139 

9718^ 

96872 

969,8 

96965 

970,1 

97658 

97,04 

97*5* 

97*97 

97143 

07290 

96876 

96923 

96970 

97016 

97063 

97109 

97*55 

97202 

97148 

<172*>4 

96881 

96928 

96974 

9702, 

97067- 

97**4 

97,60 

97206 

97153 

07*99 

06386 

96932 

96979 

97025 

97072 

97,18 

97*65 

972*i 

97257 

97304 

96890 

969*7 

96984 

97030 

970/7 

97,23 

97*60 

971*6 

97262 

07208 ' 

O 


2 

3 

4 

5 

6 

7 

8 

9 


^_ 

_ 


_ 


„ , „, T - 

_ _ 


sc*™. 




o 







[ >°« ] 

















































































TABLE XIX. 


LOGARITHMIC SINES, TANGENTS, 

A N J> 


SECANTS. 




Table XIX. Logarithmic Sines, Tangents, and Secants, 

o Degree. 


6.46372 -6 
6.76475-6 5 
6.94084-7 - 
7. .6578-6 - 
7.16269-6 1 

7-24>^7-: r 
7.30882*4 1 
7.36681*6 
7.4>79 6 '8 
7.46372-6 

7-5°5** 
7.54290 6 
7.57766-8 
7.60985-3 
7.63981 -6 
7.66784*5 ' 
7.69417 -3 
7.71899-7 
7.74247-8 
_ 7- 7647s *4 

7- 78594 *.4 
7. 80614-6 
7- 8*545 ‘I - 

7.84393-4 

7.86166-2 

• 7.87869-5 

7.89508-5 
1 7.91087-9 

>> 7-92611-9 

> 7- 94084-2- 
7.95508 -2 
7.96887-0 

| 7.98223-3 

- 7-995*9*8 
8.00778-7 

1 8. 02002 • 1 

' 8.03191-9 

; 8.04350-1 

1 8.05478-1 

> 8.06577-6 
8.07650-ft 
8.08696*5 

! 8.09718-3 

|, 8.10716-7 

8.11692-6 
1 8.12647-1 

’ 8.13581-0 

8.14495 '3 

1 8.153907 

1 8.16268-1 

8.17128-0 
8.17971-3 
I 8.18798 -5 
I. 8.1961(5-1 
; 8.20407-o 

i 8.21189-5 

- 8.21958*1 
8.22713-4 

, 8.23455-7 

1 8.24185-5 

Co-line. 


to.ococo-o 
10 . 00000*0 
10.00000*0 
to.coooo-o 
io.ccooo* o 

lO.CCOOO-O 

9.99999- 9 

9-99999-9 

9. 99999 *9 
9.99999 -9 
9. 99999 -8 

9.99999- 8 

9.99999- 7 

9.99999-7 

. 9 - 99999 * 6 

9 - 99999-6 


9.99999-2 
9.99999*1 
9.99999*o 

9.99998- 9 
9.99998/9 
9. 99998 -.8 

9.99998- 7 

9.99998- 6 
9.99993'5 
9-99998 *3 

9.99998- 2 
9. 99998-1 

9.99998- o 
9. 99997-9 
9-99997 ‘ 7 
9.99997 •(, 
9.99997-5 

9 - 99997-3 
9 - 99997 ’J 
9-99997 •» 

9.99996- 9 

9.99996- 8 
9. 99996 -6 

9.99996- 4 
9.09006-7 
9-99996 *1 
9 * 99995-9 

9.99995- 8 
9.99995 -6 
O.Q90O* ~4 

9.99995- 2 

9.99995- 0 

9.99994- 8 

9.99994- 6 
9 - 99994-4 


Co-fecant. 

Infinite. 

I 3-53617 

13.23524 

13.05915 

12.93421 

* 2 - 8373 ° 

**• 75 *** 

12.69118 
12.63318 
12.58203 
'*■ 33627 
12.4945 8 
12.45709 
12.42233 
12.39015 
r 2.36^18 
12.33216 
12.30583 
12.28100 
. »2-25752 
_ 1Z.2352S 
12.21406 
12.19385 

12.17455 

12-15607. 

_ *2-*3854 


Co-tang M 
Infinite. 60 
I 3-53627 59 

13.23524 5 s 

* 3 - 059*5 5 ? 

12.93421 56 

*2-83730 55 , 

12.75812 54 

12.69118 53 

12.63318 52 

12.58203 51' 

12.53627 5 ° 

12.49488 49 

12.45709 48 

*2.42233 47 ; 

12.39014 46 

12.36018 45 

12.33215 44 

12.30582 43 

12.28100 4a 
12.25752 41 

12.23524 4° 

12.21405 39 

12.19385 38 

12.17454 37 

12.15606 36 

*2.13833 J5j 

12.12129 3411 

12.10490 33 jj 

12.08911 3* 

12.07387 3 1 fi 

12.05914 3 1 

12.04490 2 

12.03111 a 
12-01775. a 
12.00478 1 

11.99219 2 


10.00003 

1t.96808 

8. 03194 

11.96806 

10.00003 

ir.95650 

8.04353 

11.95647 

10.00003 

11.94522 

8.05481 

ii- 945*9 

to.00003 

11.934** 

8.06581 

11.934*9 

'10.00003' 

11.92350' 

8.07653 

11.92347 

10.00003 

1 r. 91304 

8.08700 

11.91300 

10.00003 

11.90282 

8.09722 

11.90278 

10.00004 

11. 89283 

8.10720 

i1.89280 

to. 00004 

11.88307 

8.x 1696 

11.88304 

10.00004 

11.87353 

8.12651 

11.87349 

10.00004 

11. 86419 

8-*3585 

11.86415 

10.00004 

T t. 85505 

8.14500 

11.85500 

10.00004 

II. 84609 

8-15395 

11.84605 

10.0000* 

It- 83732 

8.16273 

ri.83727 

10.00005 

I 1.82872 

8 • 1 7 1 3 3 

11.82867 

10.00005 

I1.82029 

8.17976 

11.82024 

10.00005 

xi.81202 

8.18804 

II.81196 

10.00005 

II.8039O 

8. 19616 

II.80384 

10.00006 

n-79393 

8.20413 

11.79587 

ro. 00006 

11. 78811 

8.21195 

11. 78805 

10.00006 

11. 78042 

8.21964 

II. 78036 

10.00006 

11.77287 

8.22720 

It, 77280 

10. 00006 

11.76 544 

8.23462 

tr. 76538 

10. coco7 

IT.75814 

8.24191 

11. 75808 

Co-fccant. 

Secant. 

Co-tang. 

Tancent. 

Degrees. , ,. 
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Table XIX. Logarithmic Sines, Tangents, and Secant* 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 

ij Degrees. 



46 

47 Pi 

48 I 9. 34546 -9 

49 *• 34^° 2 *4 
co I 9-34*57’9 


9- 34713 -4 
9. 34768 -7 
9.34824*0 
9-34879 •* 
«. 34934-3 


56 I 9.34989-3 



Co-line. 

T7 

Secant. 

Co-fecant. 

Tangent. 

9.99040 4 


10.00960 

10.68212 

9.32747 

9.99037 -8 


10.00962 

10.68153 

9.32810 

9.99035-r 


10.00965 

xo.68093 

9.32872 

9.99032-4 


10.00968 

10. 68034 

9- 3 2 933 

9.99029-7 


10.00970 

10.67975 

9-3 2 995 

9.90027-0 

a ! 

10. 00973 

10. 679.16 

9-33057 

9.99024-3 


10.00976 

10.67857 

9* 33**9 

9.99021 


10.00978 

10. 67798 

9.33180 

9.99018 -8 


10.00981 

10. 67739 

9-33 2 4i 

q.09016 -I 


10. 00984 

10.67681 

9-33303 

9.99013-4 

45 

10.00987 

10.67622 

9-333*5 

9.99010-7 


10. 00989 

10.67563 

9. 33426 

9.99007-9 


10. 00992 

10. 67505 

9. 33487 

9. 99005 -2 

45 

10.00995 

10.67447 

9-33548 

9.99002*5 


to.00998 

10.67388 

9.33609 

9.98999-7 

47 

10.01000 

10.67330 

9-33 6 ?o 

9.9S997-o 


10.01003 

10.67272 

9- 33731 

9.98994-2 

47 

10.01006 

10.67214 

9. 33792 

9.98991-5 


10;01009 

10.67156 

9-33853 

9.98988-7 


10.01011 

10.67098 

9- 339*3 

9.98086 *0 


10.01014 

10. 67040 

9-33074 

9.98983-2 


10.010x7 

10.66982 

9-34034 

9.98980-4 


10.01620 

10.66925 

9.34095 

9.98977-7 

4 ■ 

10.01022 

10.66867 

9-34*55 

9.98974-9 

47 

to. 01025 

10.66810 

9-341*5 

9.98971-* 

47 

10.01028 

IO. 6675a 

9.34276 

9.98969-3 


10.01031 

10.66695 

9- 3433* 

0.08066-q 


IO. OIO33 

10.66638 

9.34396 

9.98963 -7 


TO. OIO36 

10. 66580 

9. 34456 

9.98961-0 


10.01039 

10. 66523 

9.3451* 

9. 989^8 -2 

48 

IO. OIO42 

10. 66466 

9. 34576 

9-9^955*3 

40 

IO.OIO45 

10.66409 

9-34*35 

9.98952-5 

47 

10.01047 

10. 66353 

9-34*95 

9.98949-7 

47 

10.01050 

10.66296 

I 9-34755 

9.98946-9 

47 

10.01053 

10. 66239 

9. 34814 

9. 98944-1 

47 

10.01056 

10.66182 

9- 34874 

9.98941-3 

4 ^ 

10.01059 

1 10.66126 

9-34933 

9.98938-5 

47 

a8 

10.01062 

10. 66069 

9. 34992 

9.98935-6 

■f 

10.01064 

10.66013 

9.35051 

9.98932-8 

47 

10.01067 

10.65957 

9-35“* 

9. 98930 -o 

47 

48 

10.01670 

10.6590c 

9.35170 

9.98927-1 


10.01073 

10.65844 

9-35 2 i9 

9.98924-3 

47 

48 

10.01076 

10.65788 

9.35288 

9.98921 -4 


10.01079 

IO.65732 

9-35347 

9.98918-6 

47 

10.01681 

10.65676 

9-35405 

9.98915-7 

40 , 

10.01684 

10.65620 

9-354*4 

9.90912-8 

40 | 

10.01687 

ro. 65564 1 

9- 35513 

9-98910-0 

47 

>18 

10.01690 

10.65509 

9 - 3558 i 

9-98907-1 

40 

10.01093 

10.65453 

9.35640 

9-98904-2 

4 ■ 

10.01096 

ro.65398 

9.35698 

9 -98901 -4 

47 

48 

10.01090 

10. 65142 

9-35757 

9.98898-5 


10. 01102 

10.65287 

9.35815 

9.98895 -6 

40 

10.01104 

10.65231 

9-35873 

9-98892-7 

40 

10.01107 

10.65176 

9-3593* 

9. <58889-8 

40 

10. onto 

10.65121 

9.35989 

Q.98S86 -9 

40 

48 

10.CIU3 

TO.65066 

9. 36047 

9*98884’© 

1 

io.on 16 

lo.65011 

9.36105 

9. 98881 "I 

40 

10.01119 

IO.64956 

9.36163 

9.98878*2 

4 3 

jQ 

10.01122 

IQ.649OI 

9.36221 

9- 98875-3 

4'J 

10.01125 

to. 64846 

9.36279 

9.08872 -4 

40 

10.01128 

IO.6479I 

9.36336 

Sine. 


'io-fecant. 

Secant 

.o-tanp. 


















































Sines, Tangents, and Secants. 


10.63664 60 

10.63606 5q 
10.63548 58 

10.63491 57 

10.63434 56 

10-67376 
IO. 633 f9 54 

IO.63262 53 

f0.63205 5S 
IO.63I48 51 

IO.63O9I 50 
io. t.5034 49 

IO.62977 48 

IO.6292O 47 

10.6:863 46 

IO.62807 45 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 


14 Degrees. 


M Sine. uilfioo" 

% ^38367-5 844 

1 9 .3^4x8 •* g J! 

2 9 - 38468*7 Hi 

3 9-3$5 I 9-* 8 «, 

4 9.38569;: Hi 

< t86;o 1 g ^ 9 

6 9.38670-4 g g 

7 9.38710-7 

« 9-38770-9 

9 9.38821-0 in 

“> 9.38S7.-I HI 

11 9.58921-1 g 

12 9.38971-1 

*3 9- 39° 21 *° 831 

14 9.39070-8 g ^ Q 

15 9.39110-5 g ^ g 

16 9.39170-3 g 2? 

17 9-39^9-9 5j. 6 

is 9-39269-^ 8l . 

*9 9-393<9-» 824 

20 9.39368-5 g 2 ^ 

n 9 -394*7 *9 8zi 

21 9.39467-3 g,, 

13 9 .395166 g2Q 

24 9-39565-8 g, 9 

-5 q-^ 6f " c g,8 

26 9. 391164.1 g 

27 9-39713 -2 g 

9.39762-1 gl ' 

29 9.39811-1 g 

20 9-39860-0 

31 9.39908-8 g 

32 9- 39957 -5 g,£ 

33 9-40006-2 gij 

34 9-40054-9 8lo 

_35 o-4o»03-5 go 9 

36 9. 4-. 52-0 gog 

37 9-40200-5 g 

38 9.40248-9 go £ 

39 9- 40297 -2 g 

_4C o-40345-5 go l 

4: 9-4039 3-8 g 

42 9.40442/0 gQ ^ 

43 9-40490-1 gor 

" l 4 9 - 4 °538-2 8oo 

4 { 9.40*86-2 799 

46 9.40634-1 g 

47 9.40682-0 III 

4- 9-40729-9 III 

49 9-40777-7 

;r 0.40821; -4 ' 95 

---— 794 

5‘ 9-408:3-1 

52 9.40920-7 

<3 9-40968-2 793 

54 9-4 ,CI 5"7 ZJ. 

55 0.41062-2 

—_ - - - y9° 

«§ 9-4 1110 ’6 „g 

;7 9-41M7-9 'gg 

r? 9.41205-2 ' g 

59 9.41252 4 ' 8 £ 

60 9.41299-6 ' __ 


Co-fine. 

9. 9S690 -4 
9.98687-3 
9.98684-1 
9.98680 -9 
9.9S677 -8 
0.98674-6 

9-98671 -4 

9.98668•3 
9.98665 -i 
9. 98661-9 
9.98658 ~7 

9.98655-5 

9.98652 -3 
9. 98649 -x 

9-98645 -9 

9-98642-7 

9-98639-5 

9. 98636-3 
9.98633 -r 
9.98629-9 
9.98626-6 
9-98623 *4 
9.98620 '2 
9.98616*9 
9.98613-7 
9. 986x0-4 
9. 9S607 -2 
9.98603 -9 
9.98600-7 
9.98597-4 
0.08^04 -2 
9. 98590-9 
9.98587 -6 
9- 98584-3 
9.98581 • 1 
9- 98577-8 
9-98574-5 
9. 9857.1-2 
9.98567-9 
9.98564-6 
<?. 98561-3 
9.98558-0 
.9. 98554-7 
9.98551-4 

9.98548-0 
9. 9 8H4-7 
9.98541-4 
9.98538-1 
9-98534'7 
9.98531 - 4 
9.981:28 -o 

9-98524-7 

9.98521 -3 
9.98518-0 
9.98514-6 
9-98311-3 
9.98507-9 
9. 98504-5 
9.98501•1 
9.98497-8 

o- 98404-4 


Secant. 

Co-lecant. 

Tangent. 

Co-tang. 

10.01310 

10.01313 

10.01316 

10.01319 
10. 01322 
10.01325 

10.61632 

10.61582 

10.61531 

10.61481 

10.61430 

10.61380 

9.39677 

9-39731 

9-39785 

9. 39838 
9.39892 
<>• 39945 

ic.60323 
10.60269 

10. 60215 

10.60162 
io.60108. 
10.60055 

10.01329 
10.01332 
10.01335 
10.01338 
TO.O1341 

10.61350 
10.61279 
10. 61229 
10.61179 
10.61129 

9.39999 
9.40052 

9.40106 
9-4 OI 59 
9.40212 

10.60001 

10.59948 

10.59894 

10. 59841 

10. 59788 

10.61344 
10.01348 
10.01351 
10. 013 54 
IO. 01357 

10.61079 
10.61029 
10.60979 
10.60929 
10.60879 

9.40266 
9.40319 
9.40372 
9-40425 

9.40478 

10-59734 

10.59681 

10. 59628 

10.59575 

10.59522 

10.01360 
10*01364 
10.01367 
10.01370 
10.oi$73 

10.60830 
10. 60780 
10.60730 
10.6c6Si 
10. 60631 

9.40531 
9.40584 
9.40636 

9. 40689 

9 . 40742 

10.59469 
10.59416 
10.59364 
10.59311 
io.59258 

10.01377 
10.01380 
10.01383 
10. <11386 
10.01390 

10.60582 
10.60533 
TO.60483 
IO.6C434 
IO.60285 

9.40795 

9.40847 

9.40900 

9.40952 

9.41« O 5' 

10. 59205 
10.59153 

10. 591^0 
10. 59048 
to. <,8995 

10.01393 
10.01396 
10.01399 
10.01403- 
10.01406 

IO.60336 
IO.60287 
IO. 60238 
10. 60189 
TO. 60140 

9.4IO57 
9. 41IO9 
9.41161 
9.41214 
9.41266 

10.58943 
10.58891 
10.-58839 
10.58786 
10.^8734 

10.01409 

10.01412 

10.01416 

10.01419 

10.014:2 

10. 60091 
IO.60042 
10.59994 
IO.59945 
10.498197 

9.41318 

9.4137O 

9.41422 

9.41474 

<>. 41 226 

10.58682 
10. 58630 
10. 5857? 
10.58526 

10.58474 

10.01416 
10.01429 
10. 01432 
10.01435 
10.01439 

10.59848 
10. 59800 
10.59751 
10.59703 
10.596^4 

9-4'57« 

9.41629 

9.41681, 

9-41753 

9.41784 

10. 58422 
io. 5 8 3 7t 
10.583I9 
10.58267 
10.58216 

ro. 01442 
10.01445 
10.01449 
10.01452 
10.01455 

10.59606 
10.59358 
10. *59510 
10.59462 
10.59414 

'9.41836 
9.41887 
9.41939 
'9.41990 
9.42041 

10. 58164 
10.58113 
10. 5806.1 
10.58010 
10. *57959 

10.01459 
10.01462 
10.01465 
TO. OI469 
IO.OI472 

10. 59366 
TO. 59318 

10.59270 
10.39222 
TO.39175 

9- 4- ‘9 3 
9.42144 
j 9.41195 
9.42246 
9.42197 

10.579°7 
10.57856 
10. 57805 
10.57754 
57703. 

IO.OI475 
IO.OI479 
; 10.01482 

10.0x485 
10.01489 

1».59127 
10.59079 
IO.59032 
IO.58984 
10,28937 

9.42348 
9-42.399 
9.42450 
9-42501 
9-42,5 5* 

10.57652 
IO. 57601 
10.57550 
10. 57499 
10. 57448 

10.01492 
te.01495 
10.01499 
IO.OI 502- 
JO.01 6 

10.58889 
10.5^842 
10.58.795 
10.5874S 
10.58700 

9.42603 
9. 426^53 
9.42704 
9-42755 
\ 9-42805 

1C. 57397 
«o.57347 
10.57296 
10.57245 
10.57195 

Co-lecant 

Secant. 

■ Co-tang. 

Tangent-^ 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 


13 t 9-53.853 •» 

14 1 9.53888-0 


ID 

9- 53956 *5 

17 

9-53990-7 

l8 

9.54024-9 

*9 

9- <4059 -o 

20 

9. <4093 - i 

21 

9.54127-2 

22 

'9.54161*3 

a 3 

9-54195-3 

2 4 

9- 54 I, 9'3- 


3« 

9. 54466-3 

3* 

9. 54500 -o 

33 

9- 54533*8 

34 

9. 54567 - 4 

35 

9. 54601-1 

36 

9- 54 6 34-7 

37 

9.54668-3 

38 

9. 54701 - 9 

39 

9- 54735-4 

40 

9. 54768 -9 

4* 

9.54802-4 

42 

9- 54835-9 

43 

9-54869-3 

44 

9. 54902-7 

45 

9.54936-0 

•' 

9. 54969 - 3 

47 

9.55002 -6 

4* 

9- 55 0 35-9 

49 

9. 55069-2 

__ 

9.55102-4 


5* 9* 55*35 6 

52 9.55168-7 

53 9- 55 20,, 8 

54 9-55*34-9 


60 I 9. <;<4n -Q 
M I Co-line. 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 


28 Degrees. 


0 

9. 67160 -9 

I 

9. 67184*7 

2 

9. 67208 -4 

3 

9.67232-1 

4 

9.67255-8 

5 

Q. 67279-5 

6 

9.67303 -2 

7 

9.67326 -8 

8 

9.67350-5 

9 

9.67374-1 


Co-fine. 

D. 

s 

9- 94593 '5 


IC 

9. 94586 -8 


10 

9. 94580-0 

T I * 

10 

9- 94573 '3 

r t 

10 

9. 94566 -6 

11 2 

IC 

9.94559-8 

1 112 

IC 

9- 94553 '' 


IC 

9. 94546 - 4 

y* 

IC 

9. 94539-6 

11 ^ 

IC 

9- 94532 8 

iil 

IC 

9. 94526-1 


IC 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 























































































Table XIX. Logarithmic Sines, Tangents, and Secants. 


34 Degrees. 
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Table XIX. Logarithmic Sines, Tangents, and Secants. 

















































































C '47 3 










































































































































































i; *49 3 _ 










































































































































































































































































































































































































TABLE XX. 

CONTAINING 

THE LATITUDES of PLACES, 

WITH 

THEIR LONGITUDES from the MERIDIAN of the 
ROYAL OBSERVATORY at GREENWICH: 

ALSO 

THE TIME of HIGH WATER 

A T T H E 

FULL AND CHANGE of the MOON, 

AT THOSE PLACES WHERE IT IS KNOWN. 


U 





Table XX. The Latitudes and Longitudes of Places. 


A. 


Names of Places. 

Cont. 

Sea of 
Country. 

Latitude. 

Longii 
In Decrees. 

rude. 

In Time. 

tf.Wat. 

Abbeville 
| Abo 

Achem 

Adventure (Bay) 
Adventure (Ifle) 

Agde 

Agen 

St. Agnes (Lights) 
Agra 

Air? 

Ear. 

Eur. 

Afla 

Alia 
Afia 
Eur. 
Eur. 
Eur. 
j Afla 
| Eur. 

France 

Finland 

Sumatra 

N. Holland 
Pacif. Ocean 
France 

France 

Scillies 

India 

France 

50 7 'i N 
60 27 10N 

5 22 oN 
43 *3 

17 5 15S 

43 *8 57N 

44 11 7N 

49 56 ON 
26 .43 0 N 

43 31 3<N 

° * 49 45 E 
22 13 30 E 

95 34 oE 
147 30 0 E 
,44 ,7 45W 

3 28 11 E 

0 35 49 E 

6 46 oW 
76 44 0 E 

5 26 34 E 

h , „ 

0 7 19 F. 

1 28 54 E 
622 16 E 

9 50 0 E 

9 37 n w 

0 13 53 E 

0 3 23 E 

0 27 4W 

5 6 56 E 

0 21 46 E 


Aix 

Alby 

Aleppo 

Alexandretta 

Alexandria 

Algiers 

Amboife 

Ambrym (Ifle) 
Amiens 

Eur. 

Eur. 

Afla 

Afia 

Africa 

Africa 

Eur. 

Afla 

Eur. 

France 

France 

Turkey 

Syria 

Egypt 

Algiers 

France 

Pacif. Ocean 
France 

41 3 1 3 s' n 
43 55 44N 

35 45 4 3 N 

36 35 10N 

31 ir 20N 
36 49 3 c N 
47 24 54'N 
16 9 30S 

40 *3 38N 

5 26 15 E 

2 8 45 E 

37 20 0 E 
36 20 0 E 
30 16 30 E 

2 12 45 E 

0 59 ?W 
168 12 30 E 
a 17 E 

0 21 45 E 

0 8 35 E 

2 29 20 E 

2 25 20 E 

2 1 6 E 

0 8 51 E 

0 3 56W 

11 12 50 E 

0 9 12 E 


Amfteroam 
Amftcrdam (Ifle) 
Ancona 

Angers 

Angouieme 

Angra 

Antrtnorka 

St. Amhony’s(Cape) 
Antibes 

A itigna'St. John’s) 

Eur. 

Afia 

Eur. 

Eur. 

Eur. 

Eur. 

Afia 

Amer. 

Eur. 

Amer. 

Holland 

Pacif. Ocean 
Italy 

France 

France 

Tercera 

Pacif. Ocean 
Staten Land 
France 

Carib Sea 

5 l -2 45 N 
21 90S 

43 37 54^ 
47 28 8N 
45 39 3N 
38 39 oN 
20 16 3 oS 
54 46 45 s 
43 34 5 oN 
17 4 30N 

4 45 30 E 
174 4b oW 
13 30 30 E 
° 33 52W 

0 8 45 E 
27 12 15W 
1/4 3° 3° w 

7 8 30 E 

62 9 oW 

0 19 2 E 

11 39 4W 

0 54 2 E 

0 2 15W 

0 0 35 E 

1 48 49W 
11 38 2W 

0 28 34 E 

4 8 36W 

8 3 ° 

Antwerp 

Anv<rt 

Apse (Ifle) 

Arabia 

Archangel 

Arica 

Arles 

Arras 

Afcenfion (Ifle) 
Athens 

Eur. 

Eur. 

Afia 

Afia 

Eur. 

Amer. 

Eur. 

Eur. 

Africa 

Eur. 

Flanders 
Netherlands 
Pacif. Ocean 
Turkey 

Ruflia 

Peru 

France 

France 

S.Atl. Ocean 
Turkey 

51 13 15N 
51 13 15N 
16 46 15 S 
36 1 0 N 

64 34 oN 
18 26 38S 
43 4° 33N 
50 17 30N 

7 5 6 3 oS 
38 5 oN 

4 22 45 E 
4 24 15 E 
168 27 30 E 
38 50 0 E 
38 55 0 E 
71 11 oW 
4 38 oE 

2 46 12 E 
14 22 31W 
23 52 30 E 

0 17 31 £ 

6 17 37 E 
11 13 50 E 

2 35 20 E 

2 35 40 E 
4 44 44 w 
0 18 32 E 
0 11 5 E 
0 57 25W 

1 35 3° E 

6 0 

6 0 

Auch 

St. Auguftin 

Aurillac 

Aurora (Ifle) 

A utun 

Auxerre 

Auxonne 

Avignon 

Avranches 

Eur. 

Africa 

Eur. 

Afia 

Eur. 

Eur. 

Eur. 

Eur. 

Eur. 

France 

Madagafcar 

France 

Pacif. Ocean 
France 

France 

France 

France 

France 

43 38 46N 
23 35 29S 

44 55 10 N 

15 6 oS 

46 56 46 N 

47 47 54 N 

47 11 24N 
43 57 2cN 

48 41 18N 

B. 

33 0 0 N 
33 20 oN 

21 20 oN 
20 7 oS 

7 18 oN 

22 15 30N 
>7 49 45 N 

0 34 36 E 
43 8 0 E 

2 27 oW 
168 17 0 E 

4 18 8 E 

3 34 20 E 

5 4 3 35 E 

4 48 33 E 

1 22 3SW 

0 2 18 E 
2 52 32 E 
0 9 48W 
11 13 8 E 
0 17 14 E 
0 14 i7 E 

021 34 E 
0 19 14 E 
0 5 31W 


Babylon (Ancient) 
Bagdad 

Balafore 

Ballabea (Ifle) 
Banguey (Peak) 
Sarbas (Cape) 
Barbuda (Ifle) 

Afia 

Afia 

Afla 

Afia 

Afia 

Africa 

Amer. 

Mefopotamia 

Mefopotamia 

India 

N. Caledonia 

Malacca 

Sanhaga 

Atl. Ocean 

42 46 30 F. 

43 4 6 3° E 
86 a, oR 

164^-0 E 

117 1730 E 

16 40 4 oW 
6f"$o oW 

251 6 E 
2 55 6 E 
5 44 0 E 
10 57 28 E 
7 49 10 E 
1 6 43W 

4 7 20W 
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Table XX. The Latitudes and Longitudes of Places. 
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• Table XX. The Latitudes and Longitudes of Places. , 

Names of Plates. 

Cont. 

Sea or 
Country. 

Latitude. 

Longit 
In Degrees. 

ude. 

In Time. 

K.Wat. 

Dronthiem 

Dublin 

Dungenefs 

Dunkirk 

Du (key Bay 

Dunnofe 

Eur. 

Eur. 

Eur. 

Eur. 

Afu 

Eur. 

Norway 

Ireland 

England 

France 

N. Zealand 
England 

63 26 10N 

53 21 11N 
to 52 20N 

5 1 * 4N 
45 47 27 S 
50 33 3° N 

1° 3 45 E 

6 6 30W 

0 59 6 E 

2 22 23 E 
166 18 9 E 

1 16 20W 

h / // 

0 44 15 E 

0 24 *6W 

0 3 56 E 

0 9 30 E 
11 5 13 E 

0 5 

h t 

915 

9 45 

0 0 

10 57 

9 45 




E. 




Eaoowe (Tfle) 

Ealfer Ifland 
Edinburg 

Edyftone 

Embrun 

Enatum (Ifle) 

Englifh Road 
Erramanga (Ifle) 
Erzerum 

Afia 

Am. 

Eur. 

Eur. 

Eur. 

Afia 

Afia 

Afu 

Afia 

Am. 

Pacif. Orean 
Parif. Ocean 
Scotland 

Eng. Channel 
France 

Pacif. Ocean 
Eaoowe 

Pacif. Ocean 
Armenia 

Carib. Sea 

21 24 0 s 
27 6 3Q S 

55 57 57 
co 8 oN 
44 34 0 ** 
20 10 0 s 

si 20 30 S 

iS 46 30 s 
39 5 6 35N 
17 29 oN 

174 3° CW 
109 46 45W 

3 12 15W 

4 24 oW 

6 29 0 E 

170 4 0 E 

1 74 34 °W 
169 18 30 E 
4* 35 45 E 
63 10 oW 

tt 38 eW 

7 *9 7 W 

0 12 49 w 

0 17 24W 

0 25 56 E 
11 20 16 E 
11 38 16W 
11 17 14 E 

3 14 23 E 

4 12 40W 

2 0 

4 3° 

5 30 

Evout’s Ifles 

Evereux 

Exeter 

Am. 

Eur. 

Eur. 

Terra delFuego 
France 

England 

55 34 3° S 

49 1 24 N 

5° 44 oN 

66 39 oW 

1 8 39 Jr 

3 34 3 oW 

4 2 7 5 6W 

0 4 35 E 

0 14 xSW 





F. 




Falmouth 

Ealf e (Cape) 

1 Ealle Bay 

Farewell (Cape) 
Farewell (Cape) 

Fayal Town 
Ferdinand Noronha 
Ferrara 

Ferro Ifle (Town) 
^Einiflerre (Cape) 

Eur. 

Afric. 

Afric. 

Am. 

Afia 

Eur. 

Am. 

Eur. 

Afric. 

Eor. 

England 

Ca fires 

Caffres 

Greenland 

N. Zealand 
Azores 

Brazil 

Italy 

Canaries 

Spain 

50 8 oN 

34 1 (5 0 S 

34 10 0 s 
59 38 0 N 
40 37 08 
38 32 20 N 

3 56 20 S 
44 54 ° N 
27 47 20N 
42 51 52N 

5 2 30W 

18 44 0 E 
18 33 0 E 

42 42 oW 
172 41 30 E 
28 41 5W 
32 38 oW 
11 36 15 E 
17 45 5 oW 

9 17 10W 

0 20 10W 

1 14 5 6 E 

1 14 12 E 

2 CO 48W 
11 30 46 E 

1 54 44W 

2 10 32W 

0 46 2 5 E 

I 11 3 W 

0 37 9 W 

5 3° 

2 20 

Florence 

Flores 

St. Flour 

^Eortaventure (W-Pt.) 
Foul Point 

France (Ifleof) 
Francfort(on theMa.) 
Francois (Cape) 

Did Cape Franjois 
Ejawenburph 

Eur. 

Eur. 

Eur. 

Afric., 

Afric. 

Afric. 

Eur. 

Am. 

Am. 

Eur. 

Italy 

Azores 

France 

Canaries 

Madagafcar 

Indian Ocean 

Germany 

Hifpaniola 

Hifpaniola 

Pruflia 

43 4t> 3 oN 
39 34 ° N 

45 1 55 2 

28 4 oN 

17 40 14 s 
20 9 45 s 
49 55 °N 
19 46 30 N 
19 40 30N 

54 22 

it 2 0 E 
•31 0 oW 

3 5 30 E 
14 3* 3°W 

J?3 oE 

7 J i! eW 

70 2 cW 
20 7 3° E 

0 44 3 E 

2 4 cW 

0 12 22 E 

0 58 6VV 

3 *9 32 E 

3 49 52 E 

0 34 20 E 

4 49 12W 
440 8VV 

1 20 30 E 


frejus 

’ Frekel (Cape) 
Friefland’s Peak. 
Fronfac (Strait) 
F»iego (Ifle) 

Furneaux Ifland 

Eur. 

Eur. 

Am. 

Am. 

Afric. 

Afric. 

Afu 

France 

France 

Sandw. Land 
Nova Scotia 
Cape Vcid 
Madeira 

Pacif. Ocean 

43 *6 3JJ 
4841 3« 

59 2 O S 

45 3j 57N 
14 56 45N 
32 37 4°N 
17 11 0 S 

6 44 45 E 

6 0 oW 

26 S5 

61 19 3° w 

24 28 oW 

17 6 J5 W 

143 6 40W 

0 2S 59 E 

0 24 oW 

1 47 42W 
4 5 

1 37 52V\ 

1 8 25W 

9 28 27W 

12 4 




G. 




Gap 

O aKcy 

'jenet 

Geneva 

Genoa 

St - George (Ifle) 

Eur. 

Afia 

Eur. 

Eur. 

Eur. 

Eur. 

France 

New Guinea 
Italy 

Savoy 

Italy 

Azores 

44 33 50N 
0 6 0 S 
4425 0 N 
46 12 0 N 
44 25 oN 
38 39 cN 

6 4 57 5 
126 23 45 E 

3 35 45 £ 

6 0 0 E 

8 35 45 E 
28 0 oW 

0 24 20 F. 
8 25 35 E 
0 34 23 £ 
0 24 0 E 
0 34 23 E 

1 52 cW 
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Table XX. The Latitudes and Longitudes of Places. 
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Table XX. The Latitudes and Longitudes of Places. 


Faroes of Places. 

Cont. 

Sea or 
Country. 

Latitude. 

Longitude. 

In Degrees. | In Time. 

H.Wat 

■>*< John’s 

Jofeph’s 

Jttaname (Ifle) 
Islamabad 
lile of Pines 
^fpahan 

St.Juan (Cape) 

Judda 

®t. Julian (Port) 

Juthia 

Am. 

Am. 

Afia 

Afia 

Afia 

Afia 

Am. 

Afia 

Am. 

Afia 

Newfoundland 
California 
Pacif. Ocean 
India 

Pacif. Ocean 
Perfra 

Staten Land 

Arabia 

Patagonia 

India 

0 / « VT 
47 32 0 N 

2 3 3 4 2 * 

19 31 0 S 

22 20 oN 
22 38 0 S 
32 25 oN 
54 47 10 S 
21 29 oN 
4 o IO O S 
14 18 oN 

h , „ 

52 26 oW 
109 42 30W 
170 21 0 E 

91 45 0 E 
167 38 0 E 

52 50 0 E 
63 47 oW 
39 22 0 E 

68 44 oW 
too 50 0 E | 

h , „ 

3 29 44 W 

7 18 50 w 
11 21 24 E 

6 7 0 E 
11 10 3* E 

3 31 20 E 

4 15 8 W 

2 37 28 E 
4 34 56 W 

6 43 20 E 

h 

6 0 

4 45 


K. 


^edgcree Afia 

*^iow Eur. 

iWa Eur. 


India 

21 48 

oN 

Ukraine 

50 30 

0 N 

Lapland 

68 52 

30 N 


38 50 15 E 5 55 E 

31 7 30 E 2 4 30 E 

33 8 oE 2 12 32 E 


L. 


L »drone (Grand) Afia Pacif. Ocean 22 2 oN 

Laguna Afric. Teneriffe 28 28 57 N 

Lancarota (E.Pt) Afric. Canaries 29 *4 

Landau Eur. France 49 II 38 N 

Landfcroon Eur. Sweden 55 52 °N 

Langres Eur. France 47 5 2 *7 

Laufanne Eur. Switzerland 46 3 r 5 N 

Leftoure Eur. France 43 5 ® 2 

Leeds Eur. England 53 4 ® 0 " 

^eicefler Eur. Engl and 5 2 3 ^ oN 

L<iplic Eur. Saxony 5 1 r 9 x 4^ 

J* e per’s Ifiand Afia Pacif. Ocean 15 23 30 S 

J^flceard Eur. England 5 ° 55 ^ 

** e fparre Eur. France 45 33 N 

L'yden ' Eur. Holland 52 10 o N 

~*jege Eur. Netherlanda 50 37 30 N 

Lj^a Am. Peru 12 1 15 S 

{•juoge* Eur. France 45 49 53 N 

**intz Eur. Germany 48 16 o N 

^ifieu r Eur. France 49 11 0 

’{‘ifle Eur. Flanders 50 37 50 N 

Lifbon Eur. Portugal 38 42 25 N 

Lion’s Bank Eur. Atl. Ocean 56 4 ° 

Lifburne (Cape) Afia N. Hebrides 15 4045 S 

Lizard Eur. England 49 57 30 N 

j'Ombes Eur. France 43 28 30 N 

J^ndon (St. Paul’s) Eur. England 5131 oN 

Jorenzo (Cape) Am. Peru 1 2 o S 

Louis (Port) Am. Hifpaniola 18 18 50N 

^Louis ( Port) Africa Mauritius 20 9 45 S 

j*°uilbourg ' Am. Cape Breton 45 53 39 N 
{■°Uveau Afia India 12 42 30 N 

Louvain Eur. Netherlands 5 ° 53 3 N 

!*• Lucia (Me) Am. Anti lief 13 24 30 N 

linden Eur. Sweden 55 4 1 3 6 N 

grille Eur. France 48 35 33 N 

J “fon Eur. France 46 27 14 N 

j u *enabourg Eur. Netherlands 49 37 6N 

Eur. France 45 45 5 * N 


113 46 0 E 

7 35 44 E 

16 18 15W 

1 513W 

13 26 oW 

0 53 44 W 

8 7 30E 

0 32 30 E 

12 46 45 E 

0 51 7 E 

5 19 23 E 

0 21 18 E 

6 45 15 E 

0 27 1 E 

0 36 53 E 

0 2 28 E 

1 34 15W 

0 6 17 W 

1 8 30W 

0 4 34 W 

12 20 0 E 

0 49 20 E 

167 58 15 E 

11 11 53 E 

4 4 1 45 w 

0 18 47 w 

0 57 3 W 

0 3 48 "W 

4 27 30 E 

0 17 50 E 

5 35 0 E 

0 22 20 E 

76 49 30W 

5 7 1* w 

1 15 9 E 

0 5 1 E 

13 57 3° E 

0 55 50 E 

015 0 E 

0 t 0 E 

3 4 16 E 

0 iz 17 E 

9 9 59 w 

0 36 40 w 

17 45 oW 

in 0 W 

166 57 0 E 

H 7 48 E 

5 i5 oW 

0210 W 

°55 9 E 

O S 37 ^ 

0 3 41 E 

0 0 22XW 

80 17 oW 

s 21 8 W 

73 16 oW 

4 53 4 W 

57 28 0 E 

3 49 52 E 

59 53 45 ^ 

3 59 35 W 

ior r 30 E 

6 44 6 E 

4 44 15 E 

0 18 57 E 

60 51 30W 

4 3 2 6 W 

13 21 15 E 

0 53 25 E 

6 30 6 E 

0 26 0 E 

1 10 34W 

0 4 4 2 W 

6 11 45 E 

0 24 47 E 

4 49 43 E 

t 0 19 19 E 


2 »5 

7 3 ° 

3 o 
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Table XX. The Latitudes and Longitudes of Places. 


M 


Macao 

Macaffjr 

Madeira (Funchal) 
Madrafs 

Mad re de Dios (Port) 
Madrid 

Magdalena (Ifle) 
Mahon (Port) 
Majorca (ifle) 
Malacca 
Malines 
Mallicola (Ifle) 

St. Maloes 
Malta'(ifle) 

Manilla 

' Marigalante (Ifle) 
Marfcllles 
St. Martha 
St. Martin’s (Ifle) 
Marti nico (Ifle) 

[ St. Mary’s (Ifle) 

' St.Mary’s (Town) 
Ma/kelyne’s Ifles 
St. Matthew (Lights) 
Mauritius 
Maurua (Ifle) 
MayShce 

Mayne (John’s) Ifle 
Mayo (Ifle) 

Meaox 

Mende 

Mergui 

Metz 

Mew Stone 
Mexico 
Mezicres 
Miatea (Ifle) 

St. Michael’s (Ifle) 
Middle burg (Ifle) 

Milan _ 

Milo (Ifle) 

Modena 

Mon* 

Montagu (Cape) 
Montagu (Ifle) 
Montmirail 
Montpellier 
Montferrat (Ifle) 
Monument (The) 
Mofcow 
Moulins 
Munich 
Mufketto Cove 
Mufwcli Hill. 


N?mor 

Nancy . 

Nar.gafacht 


Marquefas 

Spain 

Pacif. Ocean 
Minorca 
Mediterr. Sea 
India 

Netherlands 
Pacif. Ocean 
France 
Mediterr. Sea 
Philippines 
At). Ocean 
France 
Terra Firma 
Carib.Sea 
Atl. Ocean 
Scilly llles 
Azores 
Pacif. Ocean 
France 

Indian Ocean 
Pacif. Ocean 
Germany 
North Ocean 
Cape Vcrd 
France 
France 
Siam 
France 

New Holland 

Mexico 

France 

Pacif. Ocean 

Azores 

Pacif. Ocean 

Italy 

Mediterr. be a 
Italy 

Netherlands 

Sandw. Land 

Pacif. Ocean 

France 

France 

Carib.Sea 

Pacif. Ocean 

Mofcovy 

France 

Bavaria 

Greenland 

England 


32 37 40 N 

13 4 54N 
9 55 30 S 

40 2 5 o N 

10 25 30 S 

39 5° 4 6 N 

39 35 <2 
2 12 6 N 

5* * 5° N 
16 15 30 S 

48 38 59N 
35 

14 36 o N 

15 55-15 N 

43 *7 45 N 

11 26 40 N 

18 4 20 N 
14 44 o N 

49 57 3° N 

36 56 40 N 

16 32 o S 

48 19 52 N 

20 9 45 S 

16 25 40 S 

49 54 oN 
[ 71 to o N 
; 15 IO O N 
i 48 57 37 N 

44 3° 47 N 

1212 o N 
49 7 5 N 

43 48 o S 

19 54 oN 

49 45 47 N 

17 52 o S 

37 47 0 N 

21 20 30 S 

45 28 10 N 
36 41 o N 

44 34 °N 

50 27 10N 
58 33 o S 
17 26 o S 
48 52 8 N 

I 43 3<> 33 N 
' 16 47 30 N 
17 14 15 S 
55 45 20 N 

46 34 4 N 
48 9 55 N 
64 55 13N 

51 35 32N 


”3 4 6 *5 5 7 35 

in 48 45 e 7 59 1 

17 6 15W 1 8 a 

80 28 45 E j 21 1 

139 8 40W 9 16 ; 

3 25 45W o 13 i 

138 49 o\\ 9 15 1 

3 48 30 E o 15 

2 29 45 E o 9 1 

102 5 o E 6 48 : 

4 28 45 E o 17 

167 39 15 E 11 10 ; 

2 2 22W o 8 

14 28 30 E o 57 

120 53 24 E 83; 
61 11 oW 4 4 , 

5 22 8 E o 21 ; 

74 4 30W 4 56 

63 2 oW 4 12 

61 21 16W 4 5 : 

6 43 oW o 26 

25 9 15W 1 40 

167 59 ,15 E 11 H 

4 47 25W o 19 : 

57 29 15 E 3 49 J 

152 32 40W 10 10 : 

8 20 o E o 33 : 

9 49 30W o 39 1 

23 5 oW 1 32 a 

2 52 n E o 11 ; 

3 29 32 E o 13 j 

98 8 45 E 6 32 ; 

6 11 o E o 24 t 

146 27 o E 9 45 * 

100 5 45W 6 40 a 

4 43 16 E o 18 < 

148 6 oW 9 52 a 

25 42 oW 1 42 t 

174 34 oW 11 38 1 


9 IO 0 E 

0 36 40 E 

25 0 0 E 

1 40 ® E 

11 12 30 E 

0 44 50 E 

3 57 15 E 

0 15 49 E 

26 46 oW 

1 47 4 W 

168 31 30 E 

11 14 6 E 

3 32 16 E 

0 14 9 E 

3 52 44 E 

0 15 31 E 

62 17 oW 

4 9 8 W 

168 38 15 E 

11 14 33 E 

37 45 45 E 

2 31 3 E 

, 3 19 59 E 

0 13 20 E 

11 30 0 E 

0 46 0 E 

52 56 45W 

3’ 3i 47 W j 

0 7 20W 

0 0 29 W 1 


Ear. 

Netherlands 

50 28 

32 N 

4 44 45 E 

0 iS 59 

E 

Eur. 

France 

48 41 

28 N 

6 n.33 E 

0 24 46 

E 

Alia 

Japan 

3* 3 * 

oN 

128 46*15 E 

8 35 5 

E 
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Table XX. The Latitudes and Longitudes of Places. 
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Table XX. The Latitudes and Longitudes of Places. 


Longitude. 

In Degrees. | In Time. 


Perpignan 
St. Peter’s Fort 
St. Peter’s (Me) 
Peter/b-irg 
Petit Goave 
Petropawioflcoi 
Philadelphia 
St. Philip’s Fort 
Picker-gill's (Me) 

Pi. kerfgill's Harbour 


Plymoath Ear. 

Poi iers Eur. 

Pollinsen Eur. 

Pondicherry Afia 

Ponoi Eur. 

Pontoife Eur. 

Porto Bello Amer 

Porto San&o (Me) Africa 

Port Royal Am. 

Port Royal Am. 

Portfmouth Town Eur. 

-Academy Eur. 

Portland (Me) Eur. 

Portland (Me) Afia 

PortPai* Amer 

PortPraya Afric. 

Prague.. Eur. 

Prin. of Wales’s Fort Amer 

Providence Amer 

Pudyuua Afia 

Polo Condor (Ifle) Afia 

Pulo Timon(Ifle) Afia 

Pyleftaait’s(Mc) Afia 


France 
Martinieo 
Atl. Ocean 
Ruflia 
Hifpaniola 
Kamchatka 
Penfylvania 
Minorca 
Atl. Ocean 
N. Zealand 
Azotes 
N. Caledonia 

i'*‘y 

England 

France 

Germany 

India 

Lapland 

France 

Mexico 

Madeira 

Jamaica 

Martinieo 

England 

England 

North Sea 

Pacif. Ocean 

Hifpaniola 

St. Jago 

Bohemia 

New Wales 

N. England 

New Caledoni 

Indian Ocean 

Gulph Siam 

Pacif. Ocean 


42 41 55N 
14 44 o N 
46 46 30N 
59 56 o N 

18 27 o N 

53 1 20 N 
39 56 55N 
39 50 46 N 

54 3° s 

45 47 27 S 

38 28 40N 
22 38 o S 

43 43 7 N 
50 22 24N 

46 35 oN 

47 48 8 N 

11 41 55 N 
67 6 30 N 

49 3 •* N 
9 33 5 N 

32 58 15N 
r8 o o N 

x 4 35 55 N 
5° 47 5 N 

50 48 3 N 
63 22 oN 

39 25 o S 

19 58 o N 
H 53 53 N 
50 4 30 N 
58 47 32N 
41 50 40N 

20 18 o S 
8 40 oN 
3 o o N 

22 23 o S 


2 54 5 E 
61 21 16W 
56 17 oW 
30 19 15 E 

72 52 30W 
1^8 35 o E 

75 2 3 3 oW 

3 48 30 E 
36 58 oW 

166 18 9 E 

28 26 oW 

167 38 o E 
10 12 o E 

4 i 5 3«W 

o 20 5 E 

10 43 45 E 
79 S z 45 E 
36 23 15 E 

2 5 37 E 

79 50 oW 
16 25 15W 

76 45 30W 

61 9 oW 

1 6 15W 
1 6 18W 

18 54 oW 
178 12 o E 

73 2 oW 

23 29 22W 
14 45 o E 
94 7 30W 
71 26 oW 

164 41 14 E 
107 20 o E 
104 25 o E 
175 41 30W 


o 11 36 E 

4 5 25W 

3 45 8W 

2 1 17 E 

4 51 30W 

10 34 20 E 

5 0 54W 
o 15 14 E 
2 27 52W 

11 5 13 E 

. 53 44W 

11 10 32 E 
o 40 48 E 

o 17 3 W 
O I 20 E 
o 42 55 E 
5 *9 3i E 

2 25 33 E 

o 8 22 E 

5 19 20W 
1 541W 

, 5 7 2W 

4 4 3‘W 

o 4 25W 
o 4 25W 
1 15 36W 
11 52 48 E 
4 48 8W 
1 33 57W . 
o 59 o E 

6 16 30W 

4 45 44 w 

10 58 45 E 

7 9 20 E 
6 57 40 E 

11 42 46W 


Quebec 

Quimper 
St. Quinton 
Quiros (Cape) 
Quito 


Am. 

Canada 

46 55 oN 

69 53 oW 

4 39 32W 

Eur. 

France 

47 58 24 N 

4 7 25W 

0 16 30W 

Eur. 

France 

49 5° 5 1 N 

3 17 23 E 

013 10 E 

Afia 

N. Hebrides 

14 56 8 S 

167 20 0 E 

11 9 20 E 

Am. 

Peru 

0 13 17 S 

77 55 oW 

5 11 40W 


Rakah (Ancient) 
Ram head 

Re (Me) 

Recif 

Reikianefs (Cape) 
Rennes 

Refolution (Pay) 
Refolution (Ifle) 
Refolution (Port) 
Rheims 

Afia 

Eur. 

Eur. 

Am. 

Eur. 

Eur. 

Afia 

Afia 

Afia 

Eur. 

Mefopotamia 

England 

France 

Brafil 

Iceland 

France 

Ohitahoo 

Pacif. Ocean 
Tanna 

France 

36 I oN 
50 18 40N 
46 14 48 N 

8 10 0 S 
63 55 oN 

48 6 45 N 

9 55 3° S 
17 23 30 S 
19 32 25 S 

49 14 3 6n 

38 50 0 E 

4 20 15W 

1 34 28W- 
3535 oW 
22 47 30W 

1 41 53W 
139 8 40W 
141 45 oW 
169 41 5 E 

4 2 53 E 

2 35 20E 

0 17 21W 

0 6 18W 

2 22 20W 

1 31 10W 

0 6 48W 

9 16 35 w 

9 27 oW 
11 18 44 E 

0 16 12 E 

3 0 

2 3° 

Rhodes 

Eur. 

France 

44 21 0 N 

2 34 20 E 

0 10 17 E 


Rimini 

Eur. 

Italy 

44 3 43N 

12 34 15 E 

0 50 17 E 

« 

Rio Janeiro 

Am. 

Brafil 

22 54 10 S 

42 43 45 w 

2 50 55W 







Vcefs Bay 
^ccefj Cape 
Suit* 

Surat 






































































































Table XX. The Latitudes and Longitudes of Places. 


Names of Places. I Cont. 


Vcrfailles 
Vienna (Obferv. ) 
Vigo 

Vincent St. (Cape) 
Vintimiglia 
Virgin (iorda (Fort) 
Virgin (Cape) 


Wakefield 

Prince of W'ales’sFort 
Wanftead 
Wardhus 
Warfaw 
Weflman (Ifles) 
Whitfuntide(lfle) 
William (Fort) 
Willis’s (Ifles) 


Wittenburg 

Wologda 

Worcefler 

Woflak 


At 26 26N 
48 48 18 N 


44 2 I 

49 46 6 N 



58 47 30N 1 94 7 3°W | 6 16 30W 
51 34 10N 


88 29 30 E 
38 29 40W 


51 49 oN 
59 19 oN 

52 9 30N 

61 15 oN 


Ylo 

York 

York (New) 
Yorkminfter 


Peru 17 36 15 s 

England 53 59 oN 

Jerfey 4 ° 43 0 N 

Terra delFuego 55 16 2® S 


71 13 oW 

1 6 40 W 

]% I 4 lw 


4 56 39 W 
4 40 3*W 





















































































































































































































































































































































































































































































































































































































THE 


EXPLANATION an 


O F T H E 


TABLE 







GENERAL INTRODUCTION 


CONCERNING 


The Instruments and Observations. 


T HE obfcrver mufi be furnifhed with a good Hadley’s quadrant, and t 
watch that can be depended upon for keeping time within a mi¬ 
nute for fix hours. But it will be more convenient if the mitru- 
ment be made a fextant, in which cafe it will meafure 120 0 , for the 
fake of obferving the moon’s diftance from the fun, for two or three 
Ss after the firff gnd before the laft quarter. The inflrument will be Bill 
^°re fit for the purpofc, if it be furnifhed with a fcrew to move the index gra¬ 
vity in meafuring the moon’s difiance from the fun or fiar; an additional dark 
8tafs, lighter than the common ones, to take off the glare j of the moon s light in 
°bferving her difiance from a fixed fiar, and a fmall telefcope, magnifying three 
° r four times, to render the contaft of the fiar with the moon’s limb more dil- 
Cer nible. A magnifying glafs of if or two inches focus will ailifi the obferver to 
fc *d oil'his obfervation with greater eafe and certainty. 

• The greatefi care mufi be taken in having the quadrant carefully adjulted 
^ore the obfervation, or, which I Ihould rather advife, in examining the error 
J the adjuftment, for it is liable to alter, and allowing for it. 1 he met o 
/ doing it is this ; turn the index of the quadrant till the horizon o t e «i, or 
c moon, or any other proper objett appears as one, by the union o t e re- 
. c< ^ed image with the obje<fi feen dire&ly ; then the number o mi u es y 
Jttch o on the index differs from o on the arch is the error of a ju ” len • 

. °n the index fiands advanced upon the quadrant before, or to the e 
l °n the arch, that number of minutes is to be fubtrafted from al o erva ions, 
J* if it fiands off the arch behind, or to the right hand of o oni e arc , 1 
be added to the obfervations. But the fun himfelf is inco p * y 
. ^ obje<fi for this purpofe : either the two funs may be broug t m 0 one > 
t , hi ch is a fiill better method, the fun’s diameter may be m . ea ^ d . l ^; r T|* 
index placed alternately before and behind the beginning i • 

h * the difference of thefe two meafures will be the corr i diameter 

S, which mufi be added or fubtratted from all obfervations as the diameter 
3fored with the index upon the arch, that is to fay, before or to the left hand 
a th e beginning of the divisions, is lefs or greater than the diameter meafured with 
ip index off the arch behind, or to the right hand of the beginning of the divi 
Thus, fuppofe I had meafured the fun’s diameter with the index upon 
t ar ch or to the left hand of the beginning of the divifions, to be 30 , d 
be contrary way to be 33'; I fhould conclude that the common of adjufiment 
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* s ior half the difference, 3', additive to the obfervations. In the pra&ice of 
this method the telefcope muft be ufed, and a dark glafs muft be applied at 
the eye, or at leaft on the hither fide of the little fpeculum, to darken both 
iuns at once. It will alfo be convenient to provide an umbrella of pafteboard, 
about fix inches fquare, with a hole in the middle to receive the telefcope, 
order to defend the eyes from the direft light of the fun, as well as from th c 
ambient brightnefs of the fky, which would otherwife render this practice M 
many cafes too painful and difficult. 

It will conduce to greater exattnefs to take two or three meafures of the fun 5 
diameter each way, half the difference of the means each way will be the cor' 
region of the adjuftment, to be applied as before. Thus I have often affured 
myfelf of the exaft quantity of correction of my quadrant within a quarter of a 
minute. 

There is another adjufiment of the quadrant, which is not commonly r c ' 
garded fo much as it ought to be, that of fetting the little fpeculum parallel to 
the great one by the ferews on the fore-part of the inftrument. The manner 0* 
doing it is this ; hold the plane of the quadrant parallel to the horizon, and th c 
index being brought near to o, if the horizon of the fea feen by reflection in th c 
little fpeculum is higher than the direCt horizon feen by the fide of it, unfere^ 
the neareft ferew a little, and ferew up the oppofite one till the direCt and r e * 
fleCted horizons agree. On the contrary, if the reflected horizon is lower th^ 
the true one, unferew the ferew furtheft from you, and ferew up the near cK 
one ; and take care to leave the ferews both tight, by ferewing them up equalu 
if they are flack. If this adjufiment is not above 4/ or 5' erroneous, it will o ot 
be neceffary to correCt it; and it will probably never err more, unlefs the inftr u ' 
ment meets with forae accident. But for the fake of caution it will be proper t0 
examine it from time to time. 

The obferver being now affured of the adjufiment of his quadrant, or ^ 
exaCt correction of it, may proceed fafely to the neceffary obfervations for a(c&' 
taining the longitude. The firfi obfervation to be made is that of the altitud 
of the fun or fome bright fiar, if the horizon be fair enough, for computing *** 
apparent time at the fhip, and correcting the watch by which thc other 
fervations are to be made. Thefe altitudes muft not be taken nearer to ^ 
meridian than three or four points ; but the nearer they are taken due eaft 0 ^ 
weft the better, provided the objeCts be not lefs than 5 0 high. The next obfe fV * 
tion to be made is that of the difiance of a fiar from the moon’s enlightened li^ 
or the difiance of the neareft limbs of the fun and moon. The two other requ*** 1 
obfervations are the altitudes of the moon and fiar, or of the moon and fun, ^ 
be taken by two affiftants at the very inftant, or at the utmoft within a minui* 
the time at which the principal obferver gives notice of the completing his 
ration of the diftance of the moon from the fun or fiar. At the fame inftant, 0 
at the utmoft within a quarter of a minute, and before the obfervers attempt 
Tead off the degrees and minutes from their quadrants, fomebody muft note 1 
hour, minute, and quarter part of a minute (if there is no fecond hand) of Jn 
watch ufed in taking the fun or fUr’s altitude for computing the time; and 1,1 
obfervations requifite for afeertaining the longitude are completed. ' he 

If the moon’s diftance be taken from the fun, and the fun be not nearer to&e 
meridian than three points, and his altitude be well taken within 15" or 2 ° . 

the obfervation of the diftance, this altitude will ferve to compute the app afC ., 
time, without requiring the ufe of the feparate obfervation firft mentioned, c j, 
cept it be ufed by way of confirmation and check both upon obfervation and c£l 
filiation. 
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In taking the moon’s difiance from the fun, the obferver mull look at the moon 
direaiy through the unfoiled part of the little fpeculum, and obferve the fun by 
tefleaion, letting down one of the darkglalTes ufed in taking h.s mend,an altitude 
In taking the moon’s dillance from a ftar, he mud look at the ftar direflly, and 
fee the moon by refleaion, uf.ng the dark glafs that is lighter than the reft, and 
defigned for this particular purpofe. The plane of the <l ua drant rnuft be always 
made to pafs through the two objeas whofe diftance is to be ^rved and mnft 
be put into various pofitions according to the lituations of the objeas, which will 

be rendered familiar by a little experience. ^ , , _ „ 

In order to attain the greater degree of exa&nefs, it will be better to repeat the 
obfervations till at lead three diftances and their correfpond.ng altitudes are ob¬ 
tained ; but the more that are taken the better. The fum of the diftances di¬ 
vided by the number of them is the mean diftancem idle manner the mean al¬ 
titudes, and the mean time by the watch are obtaine , 1 ‘ 

ufed as a fingle obfervation would be, only they may be relied 1 "P“ 
alfurance. But thefe obfervations mart be all included w.ihm the fpace ot a 
quarter of an hour, or thereabouts. , . f . « . 

The manner of finding the ftar, whofe diftance from t contained in 

the Ephemeris, has been mentioned among the ufes of the d 

^m^v^would fee more concerning the neceflary inftruments and obfervation 3 
may confult the two firft chapters of the BritiOx Mariner’s Guide, from wh.ch 
tooft of the foregoing iaftruftions ar« borrowed. 


2 a 


EXPLAN A- 



EXPLANATION of the TABLES. 


TABLE I. 

I T is certain, both from experience and the laws of dioptrics, that the rays 
ofhght are bent out of their reftilmeal courfe on pairing obliquely out of 
one medium into another of a different denlity : an d if the dcnfity of this 
latter medium continually mcreafes rays of light, as they pafs through it, 
Will be bent more and more from their firft direftion towards a line which if per¬ 
pendicular to the furface ot the medium on which they fall. Hence it is that ail 
the heavenly bodies except when they are in the zenith, appear higher than they 
ought to do; and the more fo, the nearer they are to the horizonf becaufe they 
a S^ter portion of the earth's atmofphere, as well as more 
obliquely to the refrafting furface. This apparent elevation of the heavenly 
bodies above their true height is called their refraftion, and the efFeff of it is 
contameil.in Table!. All obferved altitudes of the fun, moon, and ftarfmuft 

^rvcd^dtitude ^ Whkh « ** the ob- 

TABLE II. 

In obferving nlbtudes with Hadley's quadrant, the image of the obiefl is 
brought down to the vtfible horizon; that is, to the edge of the water - hi, on 
account of the convexity of the earth’s furface, and the elevation of the ob- 
ferver« eye above it, a line drawn from the obferver's eye to the wa* 
ter s edge will fall below the true horizontal line, drawn through the 

eye th° f f thC ° b f rVer .’ co " fe quently, by bringing the image of the obiedf down 
to the former line, inflead of the latter, the altitude ; c JL. ♦ J , u 

more fo, the higher the obfcrver is raifed above the furface dfthffo' 
quantity of this error, to every probable height thar h-,- Vf ” e *** anc ^ r^j 
to, is contained in fable ligand IstobeE^u, with h/L^ 

altitude. Cye iD fMt - ThiS COrrcaioa is evideDtI y fubtraftivc from® *e obW 
TABLE in. 

The parallax of any celeftia! objeft is , he dilhnce between its place in the 
heavens, as feen from the furface of the earth , n( i • ... . P iace mine 

from the center : the laftis caL itftrue "lace Id * h ' ch '< would I* 
from agronomical tables. On this account -il/ohi ft* 1 W ^ 1C ^ * s gi ven direftty 

* c 

1 pends 
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Pends jointly on the diftance of the object from the center of the earth, and it& 
altitude above the horizon ; confequently, when the diftance of the objeft is con¬ 
tinually the fame, or nearly fo, as is the cafe of the fun, it will depend wholly on 
its altitude ; being greateft when the fun is in the horizon, where it is about 
S>", and leflening gradually as the altitude increafes, until it arrives at the zenith, 
^here iuis nothing. 

The corre&ion of the fun’s altitude on this account is contained in Table III. 
of which it muft be taken with the fun’s apparent altitude, and is always to 
^ added to the apparent altitude to obtain the true altitude. 


TABLE IV. 

It is well known that obje&s appear greater or lefs, as they are at a greater or 
[efs diftance from the obferver ; confequently, as the moon is nearer to the obferver 
fy a femi-diameter of the earth when fhe is in the zenith than when fhe is in the 
horizon, and as the earth’s femi-diameter bears a very fenfible proportion to the 
boon’s diftance from its center, it is manifeft that the femi-diameter of the moon 
*^ft appear greater to a fpe<ftator on the earth’s furface, when (he is in his zenith 
when fhe is in his horizon : and as this augmentation of her diameter is va- 
r, *ble, increafing all the way from the horizon to the zenith, it has been thought 
^ r oper to give her horizontal femi-diameter in the Nautical Almanac to every 
^on and mid-night; and the augmentation of it, according to her altitude, is 
Stained in Table IV. out of which it is to be taken with her altitude, and 
^ded to her horizontal femi-diameter, found in the Almanac, for the given 

V. 


kin 


TABLE V» 

The numbers in Table II. exprefs the dip of the vifible horizon, below the 
.^ e » when it is entirely open, and free from all incumbrances of land or other 
?lefts that might hide it from the obferver. But as it frequently happens, efpe- 
in harbours, and when fhips are running along fhore, where, neverthelefs, 
^ °bfervation may be very defirable, that the fun is over the land at the time 
^ e n it is wanted, and the fhore nearer to the fhip than the vifible horizon 
be, if it was unconfined ; and as in that cafe the dip will be different 
what it would otherwife have been, and greater, the nearer the fhip is to 
. part of the fhore which the fun is brought down to; it has been judged 
^Per to infert the dip of the fea to different heights of the eye, and different 
u ^nces from the fhip, in Table V. to be ufed inflead of the numbers in Ta- 
• e H. when occafions require. This Table is to be entered in the top co- 

" ‘ -- ...... an( j t k e 


with the height of the eye above the furface of the fea in 

. t hanrl rnlmnn vvilh fhe rHO-anr#* fhir» from the lat 


hand fide column with the diftance of the fhip from the land in fea miles; 


vdirectly under the former, and oppofite to the latter, ftands the dip of that 
l° ln t in minutes of a degree; which is to be fubtra&ed from the obferved alti- 
^ inftead of the numbers in Table II. 

^Moft feamen can eftimate, nearly, the diftance of any object from the fhip, 
J^ially when that diftance is not greater than five or fix miles, which is the 
^teft diftance that the vifible horizon can be from an obferver on the quarter 
of any fhip whatfoever. But if any perfon wifhes for a method of deter¬ 
ging that diftance by aftual meafurement, the following one, if executed 
J efu| ly, will give it fufficiently near the truth for the purpofe of taking the dip 
}°f Table V. 

two obfervers, one placed as high lip the main-maft as he can conveniently 
’ *^d the other on the deck, dire&ly underneath him, each obferve the alti¬ 
tude 
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tude of the fun, or other objcCt that may be wanted, at the fame infant of 
time ; and let the height of each obferver’s eye, above the furface of the water, D* 
carefully meafured. Take the fum and difference of thefe two heights, 
feet and alfo the difference of the two altitudes (of which that obferved by tn 
tipper perfon will always be greateft) and fay, as the difference of the heightsi o 
the two obfervers is to the fum of them, fo is the fine of the difference or 
two obferved altitudes to the fine of an angle : take half the fum of this ang* 
and the difference of the obferved altitudes ; and fay, as the radius is to the co 
tangent of the half fum, fo is the height of the upper obferver above the fea, 
feet, to the diftance of the (hip from the land in feet ; which being divided oy 
6120, the feet in a fea mile, gives the difance in miles. Or, to fave this 
divifion, the obferver may write out the table, putting the number of feet in 
fide column that correfponds to the miles and parts of a mile that are there now* 

Example. 

Admit that the height of an obferver’s eye on the deck of a (hip be 22 
that of another obferver at the main-top-maft-head 90 feet; and that the du 
ference of the altitudes of the fun’s limb when brought down to the water’s edg > 
by thefe two obfervers, is 12 minutes : how far were they from the land accord¬ 
ing to this obfervation ? 

Height of the maft-head 90 feet. 

Deck — — 22 ditto, 


Co-tang. 
Log. — 


Difference — 68 Log. Ar. Go. - 8 > l6 7 *; 

Sum — — 112 Log. - - 2i ° 49 0 i 

Diff. obferved altitudes o* 12' o Sine — —"* — 

o 19 46 Sine 7> 7 $ 9 ^ 

Sum — — o 31 46 

Half fum — — O IS S3 Co.tang. — 2 , 33 & 

Height of the maffhead •— 90 feet — Log. — — *> 95 ^ 

Diftance of the land — 19479 feet Log. — 4 ^ 9 ^ 

Or — 3,69 Miles. --- 

TABLE VI. 

Is intended to facilitate the reduction of the fun’s declination from the 
at Greenwich, for which time it is given in the Nautical Almanac, to the a° 
under any other meridian, or to any other time under that meridian. It » 
been ufual in tables of this nature, to make one argument the longitude of 
fhip or place from the meridian of Greenwich ; or the time from noon at Gre* 
wich, and the other argument the daily difference of the fun’s declination. ** f 
it was conceived that if the day of the month could be fubftituted for this l 3t ^ 
argument, it would not only render the reduction more (hort and eafy, but ^ 
anfwer fome other ufeful purpofes: particularly it would greatly facilitate ^ 
operation of correcting latitudes given in the journals of fuch feamen as had 
themfelves attended to this particular, which is abfolutely neceffary to be done ^ 
fore fuch latitudes can be ufed in the conftruCtion of maps and charts, and in f° r *? ^ 
geographical tables. In conftruCting this Table, the daily difference of the ^ 
declination was taken for every day throughout a period of four years, * nC 
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leap year, and the firft, fecond, and third years following it: a mean of the 
daily differences for every four correfpondiDg days was made out from thefe ; and 
the greateft difference between any one of thefe means and any one of the four 
daily differences of which it was compounded was too trifling to be mentioned. 
The principal error arofe from the fun’s unequal motion in the eclip‘ic, on which 
account he is not at equal diftances from the equinoxes at equal intervals of time 
from the days on which they happen, and confequently the daily change in the fun’s 
declination on the correfponding days in the feveral quarters is not the fame: the 
difference, however, between any one of the numbers, here put down, which relult 
from taking a mean of the four, and any one of the extremes of which it was 
formed, never exceeded 16 or 17 feconds, and therefore this Table is fufficiently 
«Xaft for all nautical purpofes, for which alone it was intended. The ufe of this 
Table will be fufficiently obvious from the following examples. 

Example I. 

What the fun’s declination at noon, in longitude 143* W. on May 2d, 
1780? , u 

Declination for noon at Greenwich, May 2d — — 15° 38' 20 N. 

143 0 W. long. May 2d, give in Table VI. - - H" 7 20 

Declination for noon at the given place — — — 45 4 ° N. 


Example II. 

What is the fun’s declination September 24th 1780, at noon, in longitude 
35° E.? 

Declination for noon at Greenwich, Sept. 24th v — — o° 47' 22" S. 

105° E. long, on Sept. 24th give in Table VI. — — 6 51 

Declin. for noon at the given place - — - o 40 3 1 s * 


Example III. 

What is the fun’s declination Auguft 24th 1780, at 8 b 20' in the evening, 
long. 48° W.? 

Declination for noon at Greenwich, Auguft 24th — 10 50 45 N. 


In Table I 


5II. ? 48 ° 
Auguft 24th I 8 h 


48° W. longitude give 


~ 2 Si 

1 20' afternoon give - - — 7 24 

Declination at the given time and place - - i° 4 ° 3 ° 


Example IV. 


What is the fun’s declination January 22d 1780, at 18* 40' in longitude 
J2° E. ? 

N. B. i8 h 40' is 5 h 3o' before noon on the 23d. 

Declination for noon at Greenwich on the 23d — — 19° 18' 25" S. 

In Table II. 7132° E. longitude give — — +4 57 

Jan. 23d. S 5 h 30' before noon give - — 3 0 


Declination at the given time and place 


19 20 22 S. 
TABLE 
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TABLE VII. 

Contains the right afcenfions in time, and the declinations offixty of the prin¬ 
cipal fixed ftars, for the beginning of the year 1780, with their annual varia¬ 
tions both in right afcenfion and declination. If the places of thefe ftars are 
wanted for any time after the beginning of the year 1780, multiply the annual 
variation both in right afcenfion and declination by the number of years that 
have elapfed fince that time ; to the product add fuch part of the annual varia¬ 
tion as is palled of the current year, and the film will be the variation from the 
beginning of 1780 to the given time. This variation muff always be added to the 
right afcenfion for 1780; but the variation in declination muft be added or fub- 
traCted, according as the fign + or — is found againft the annual variation in the 
lad column of the Table, to give the right afcenfion and declination for fucceeding 
years. But if the places of the ftars be wanted for any time before the beginning 
of the year 1780, the variation in right afcenfion muft be fubtraCfed from the 
right afeeniion found in the Table, and the variation in declination muft be ap¬ 
plied with a contrary fign to that which is put againft it. 

TABLE VIII. 

Contains the correction of the moon’s apparent altitude for the joint effects of 
parallax and refaction. It is to be entered with the apparent altirude of the 
moon’s center in the top column, and her horizontal parallax in the left-hand 
fide column, and direCHy under the former, and oppofitc to the latter, ftands 
the correction fought; which is always to be added to the apparent altitude of 
the moon’s center to obtain the true. 


- T A B L E IX. 

This Table contains certain logarithms which were contrived by the late Mr. 
Dunthorne to facilitate the computation of the efftas of parallax and refraction 
on the diftance of the moon from the fun or a fixed ftar. As fome confidcrable 
improvements have been made in this mode of reducing the diftance it was 
thought proper to extend this Table, as well as Table VIII. which cond’uces alfo 
to the fame purpofe, to every tenth fecond of the moon’s horizontal parallax. 
The logarithms in this Table are the arithmetical complements of the differences 
between the logarithmic co-fines of the moon’s true and apparent altitudes, in- 
creafed by 120, which number is uniformly the difference between the logarith¬ 
mic co-fine of the true and apparent altitudes of a fixed ftar, or any other cclef- 
tial object which is nqt fenfibly affeCted by parallax ; that objeCl being more thafl 
2 5 ° high. At altitudes lefs than 25 0 this uniformity ceafes, and the difference 
of the fines is lefs than 120 by the numbers contained in Table XI. confe- 
quently the arithmetical complements in Table IX. muft be leffened by the 
numbers contained in that Table. Table IX. depends on the fame arguments, 
and the logarithms are taken out of it exattly in the fame manner as the numbers 
are out ol Table VIII. 


TABLE X. 

The numbers in this Table are to be fubtraCted from the logarithms taken out of 
Table IX. when the moon’s diftance from the fun is obferved. The difference of the 
logarithmic co-ftnes of the true and apparent altitudes of the fun being lefs than 120 

by 


[ 9 1 

by thefe differences, on account of the fun’s altitude being fenfibly affefted by 
parallax, as well as refraction. 

TABLE XII. 

This Table contains the moon’s parallax in altitude to every minute of her ho' 
rizontal parallax. It is to be entered with the moon’s horizontal parallax at the 
top, and her altitude in the left-hand fide-column; and under the former, and 
oppofite to the latter, Hands the moon’s parallax in altitude, to the neareft mi¬ 
nute. It is of ufe in reducing the apparent diftance of the fun and moon, or of 
the moon and a ftar to the true diftance, by Mr. Lyon's method, as giveh in the 
firft edition of the Requifite Tables, but is not ufed in the improvement of that 
method, given in this edition ; Table VIII. being ufed in its Head. 

TABLE XIII. 

Is alfo ufeful in Mr. Lyon 's method of reducing the apparent diftance of ccleftial 
•bjetts to the true. 

TABLE XIV. 

This Table is very ufeful for converting degrees and minutes of the equator 
into time, and the contrary. The method of ufing it is too obvious to need 
pointing Out. 

TABLE XV. 

This Table is analogous to the common tables of logiftical logarithms • but 
continued up to three degrees, or hours, which are here made the radius of the 
Table, inftead of one degree, or hour, as hath been ufual in other tables of this 
kind. By this means it is peculiarly adapted to the purpofe of finding the 
apparent time at Greenwich, by comparing the obferved diftance of the moon and 
fun, or of the moon and a fixed ftar, when reduced to the true, with the fame 
diftances, put down in the Nautical Almanac for every three hours, under the 
meridian of Greenwich. In taking the logarithms out of this Table, the degree, 
t>r hour, and the minutes to either, muft be looked for at the top of the page, 
*nd the feconds in theleft-hand fide-oolumn ; under the former, and oppofite to 
the latter, Hands the logarithm fought. 

Thefe logarithms are alfo very ufeful in facilitating the computation of the 
cffe&s of parallax and refraction upon the moon’s diftance from the fun or a ftar, 
cither by Mr. Lyon's method, or thefe two which were invented by the Rev. Dr. 
Mlajkelyne, Aftronomer Royal, and Mr. IVitchell, F. R. S. and infer ted at the end 
of the Nautical Almanac for 1772; and alfo in every cafe where a proportion is to 
be worked, in which two or more of the terms are fexagefimals, and do not 
exceed three degrees, or three hours. 

TABLE XVI. 

Is intended to facilitate the folntion of the problem for finding the latitude of a 
ftlip at fea, having the latitude by account, two obferved altitudes of the fun, 
the time elapfed between the obfervations, meafured by a common watch, and 
the fun’s declination. The folution of this very ufeful problem, on thefe princi¬ 
ples, was firft iuvented by Mr. Cornells Douives. examiner of the fca officers and 
pilots by the appointment of the right honourable College of Admiralty at Am- 

b fterdam, 
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fierdam, about the year J740. They were fome tipac fince tranfmitted by him 
to the Lords Commiffioners of the Englifh Admiralty; and Mr. Dcuwes was re¬ 
warded with 50I. by the Commidioners of Longitude. It has fince been found 
that they may be ufefully applied in the folution of other problems, for which 
purpofe the column, intitled log. rifing, has been extended to 9 hours. 

TABLE XVII. 

Is a Table of natural fines, which are wanted in computing the latitude of a 
(hip at fea by means of the preceding table: they will alfo be found ufeful on 
fome other occafions, as will be fhewn in the courfe of the following rules and 
examples. 


TABLE XVIII. 

Contains the logarithms of natural numbers, from 1 to 10,000 ; and to five 
decimal places of figures, which is as far as they are generally wanted in the 
pra&ice of navigation. The index muft be prefixed by the computer, and is al¬ 
ways lefs by unity than the number of figures in the natural number. 

TABLE XIX. 

The logarithmic fines, tangents, and fecants have been found abundantly fuffi- 
cicnt for the general purpofes of navigation, when printed to five places of 
figures, befides the index : accordingly the tangents and fecants are exhibited 
to no greater length in this Table. But it was thought expedient to print the 
fines to fix places of figures, befides the index, for the convenience of fuch gen¬ 
tlemen as chufe to ufe that improvement of Mr. Dunthorne's method of reducing 
the apparent difiance of the fun and moon, which is inferted in Problem X. of this 
book, becaufe the reduced difiance cannot be had true to the neareft fecond by that 
method with fewer. Moreover, in order to facilitate the taking out of the fines 
to fingle feconds, the differences of thofe fines to ioo ,/ are printed in two fmall co¬ 
lumns adjoining to them, and denominated Diff. 100", and D. fo that by mul¬ 
tiplying this difference by the number of odd feconds, cutting off the two right 
hand figures of the product, and adding the remaining ones to the right hand 
figures of the fines of the even minute, or fubtra&ing them from the co-fines of 
the even minute, will give the logarithmic fine, or co fine, for the degrees, mi' 
nutes, and feconds propofed. 

Example I. 

Suppofe it were required to find the 
fine of 24 0 i6 / 48". 

The diff to 100" is — 467 
Multiply by — 48 

3736 

1868 


Add — 224,16 

Log. fine of 24° 16' — 9,613825 


Log. fine of 24 0 16' 48" 9,614049 


Example II. 

Find the Log. co-fine of 74 0 16' 34 // * 
The diff. to 100" is — 7 4 ^ 
Multiply by — 3 ^ 

299 * 

2244 

Subtract *— 254>3 S 

Log. co-fine of 74 0 16' - 9,433226 


Log. co-fine of 74 0 16' 34" 9,432972 

Oft 
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On the contrary, if the degrees, minutes, and feconds be wanted to a given 
logarithmic fine, or co-fine : look for that fine which is next left, or the co-fine 
Which is next greater than the given one; agamft which Hand the degrees and 
minutes. Take the difference between the fine, or co-fine thus found, and the 
given one * add two cyphers to it, divide this number by the difference to ioo , 
and the quotient will be the feconds to be annexed to the degrees and minutes 
found before. 


Example I. 

Find the degrees, minutes, and fe¬ 
conds correfponding to the log. fine 
9.614049. 

The given fine is — 9.614049 

Sine next lefs (24 0 id') 9- 6 i 3 8 *5 


The difference is — 224 

Two cyphers being added, makes 
22400 ; and if this be divided by 467, 
the difference to 100", the quotient 
Will be 48 // , to be annexed to 24 0 16' : 
the anfwer is therefore 24 0 16' 48". 


Example IT. 

Find the degrees, minutes, and fe¬ 
conds anfwering to the log. co-finc 
9.432968. 

The given co-fine is — 9.432968 

Co-fi. next greater (74 0 16') 9.433226 

The difference is — 258 

Two cyphers being added, makes 
25800 and this being divided by 748, 
the difference to 100", the quotient will 
be 34 // » to be annexed to 74 0 16'; the 
anfwer is therefore 74 0 i6 / 34 // * 


But that tljis additional place of figures may not embafrafs thofe who want 
five places only, the fixth place is feparated from the others by a point; by 
which means the five firft places, after the index, are taken out as readily as if 
the fixth was not there: with this caution, however, that when the fixth figure 
exce-ds 5 the preceding figure, or laft of the five, muft be incrcafed by unity. 


TABLE XX. 

An exaft knowledge of the geographical fituation of places is of the utmoft 
importance, efpecialiy to fea-faring perfons : it has therefore been thought pro¬ 
per to add a table of thofe places, of which the fixations are fuppofed to be 
known with tolerable exaftnefs; either from agronomical obfervations mad* 

there, or from good,geographical furveys. * . r . 

The table is divided into feven columns; the firfl: contains the. names of the 
fever al places, digefted in alphabetical order; the fecond contains the part of 
the world ; the third, the country, coaft, or fea where they are; the fourth the 
latitude; the fifth and fixth the longitude, in degrees, and in time, reckoned 
from the meridian of Greenwich ; and in the feventh are put down the times of 
high water on the days of the full and change of the moon, at thole places 
Where it has been obferved. 

TABLE XXI. 

As the moon pates the meridian of any place later every day than (he did the 
day before, by a number of minutes, which is equal to the difference of the 
Variation of the fun and moon's right afcenlions in time, in the interval, it is ob¬ 
vious, that the moon mull pafs the meridians of fuch places as lie to the wefhvard 
<*f Greenwich later, and the meridians ot (uch places as are to the eaftward of 
Greenwich fooncr, than (he pates the meridian of Greenwich by a number of 
minutes, which is to the number of minutes in the above-mentioned difference, 

b 2 ** 
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as the diftance of that meridian from the meridian of Greenwich is to 360°. 
And becaufe it is frequently of ufe, at fea, to know the time of the moon’s 
pafl’age over the meridian, ufually called her fouthing; the number of minutes 
by which Ihe pafles the meridian of any place, before or after the time at which 
Ihe paffes the meridian of Greenwich, is inferted in this table. The table is to 
be entered in the top column with the daily variation of the moon’s palling the 
meridian, and in the left-hand fide-column with the longitude of the fliip or 
place ; direftly under the former, and oppofite to the latter, Hand a number of 
minutes, which being added to the time of the moon’s palling the meridian of 
Greenwich, if the longitude be weft; or fubtrafted from it, if the longitude be 
eaff, will give the time of its pallage over the meridian of the given place. 

Note. The daily variation of the moon’s paffing the meridian is found by 
taking the difference between the time of the moon’s pafl'age over the meridian 
of Greenwich on the propofed day and the day following, if the longitude of the 
fliip or place be weft; or between the time of her pafl'age on the propofed day 
and that preceding it, if the fliip or place be in eaft longitude. 


TABLE XXII. 

This table is ufcful in finding the moon’s declination, at a given place and 
time, from her declination given in the Nautical Almanac for noon and mid¬ 
night at Greenwich. The manner of ufing it is this. Turn the longitude of 
the fhip or place into time ; and if it be weft, add it to, but if it be eaft, 
fubtradl it from the time at the given place, and it will give the time at Green¬ 
wich.. Take the moons declination out of the Nautical Almanac for noon or 
midnight on the given day, according as the time at Greenwich is lefs or greater 
than I2 h : enter the table with the variation of the moon's declination in i2 h in 
the top column, and the time at Greenwich in the right hand fide column, if 
that time be lefs rtfan i2 h , but with its excefs above I2 h , if it exceeds that 
quantity: under the former, and oppofite the latter ftands the correction of the 
moon’s declination, which muft be added to her declination for noon, or mid' 
night, at Greenwich, if the declination be encreafing, but fubtradted from ft 
if the declination be decreafing; and the fum, or difference, will be the moon’s 
declination at the given time. 


Example I. 

What is the moon’s declination April 
16th 1783, at 7 b 22'in long. 57 0 weft ? 

Time at the fhip, or place 71122' 
Long, in time W. add — 3 48 

Time at Greenwich — 11 10 


Moon’s declin. at noon — 7 0 18' S. 

Tab. XX If. under3 0 15' ) 
and opp. i it 1 o'gives J "* 3 2 


Moon’s declination required 10 go S, 


Example II. 

What is the moon’s declin. April 
* 7 ^ 3 , at i7 h 47' in long. 162° weft? 

Time at the fliip, or place I7 h 47 / 
Long, in time W. add — 1048 

Time at Greenwich on 26th 4 35 

Moon’s declin. at noon io° 24^ 
Tab. XXH. under 3 0 3' ) J0 

and opp. 4*» 35' gives J 11 

Moon’s declin, required — 9 M®' 


ExA 
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Example III. 

What is the moon’s declination July 
4th, 1783, at I9 b in long. 67° eaft ? 
Time at the (hip, or place I9 h o' 
Long, in time E. fubt. — 4 28 

Example IV. 

What is the moon’s declination July 
20th, 1783, at 4 h 49 / in Long. 114 0 E. ? 
Time at the (hip, or place 4 0 49' 

Long, in time E. fubt. — 7 3 ^ 

Time at Greenwich — 14 32 

Time at Greenwich the 19th 21 13 

Moon’s declination at midn. 8° 7'N. 
Tab. XXII. under 2 0 54' ? 

and opp. 2 h 32' gives 3 37 

Moon’s declin. at midnight 6° 58'N. 
Tab. XXII. under 2 0 58'-) . 

and opp. 9 h 13' gives J ‘ ' 

Moon’s declin. required 7 30 N. 1 

Moon’s declin. required 9 15N. 


The moon’s right afcenfion may alfo be found by the help of this table, if 
it b,e entered at the top with half the variation of her right afcenfion in I2 h : 
the number found in tjie Table mull be doubled, and aaded to the right afcen¬ 
fion at noon or midnight. 

TABLE XXIir. 

This table will be found very ufeful in finding the fun’s right afcenfion for 
any given time, either before or after noon, under the meridian of Greenwich, 
from the right afcenfions of the fun, given in p. II. of the Nautical Almanac 
for noon at that place; and alfo in finding the fun’s right afcenfion at noon 
under any other meridian, lc will alfo greatly facilitate the finding the fame 
thing for any time under any given meridian, by combining the two former 
problems together. The table muft be entered at the top with the daily varia¬ 
tion of the fun's right ajcenfion , and in the left hand column with the given time 
from noon, or with the (hip’s longitude in the right-hand column; and dire&ly 
under the former, and oppofite to the latter, (lands a number of minutes and 
feconds to be added to the fun’s right afcenfion for noon at Greenwich, if the 
time be aft£r noon, or the longitude of the (hip be Weft; but to be fnbtrafled 
from it, if the time be before noon, or the longitude of the (hip be eaft. 


Example I. 

What is the fun’s right afcenfion at 
noon May 24th, 17S0, in longitude 
124 0 eaft ? 


Sun’s R. A. for N. at Greenwich 4I1 
Tab. XXIir. with daily dllf. ~> . __ 

4' t" and eaft long. 114° J 5 


Sun’s R. A. at N. in long. 114 0 E. 4 S 44 


Example N. 

What is the fun’s right afcenfion on 
July 21 ft, 1780, at 9 h 42 ; P. M. at 
Greenwich ? 


Sun’s R. A for X. at Greenwich 
Tab. XXIII. with daily diff. ? • 

3 S5>' and 9 ‘ 4*'P- M - J ** 


8h 5' 18' 
+ l 37 


Sun’s R. A. at 9b 41'P-M. — 8 6 5 S 


Example III. 

What was the fun’s right afcenfion 
January 16th, 1780, at 6 h 48' A. M. in 
longitude 68° weft ? 

6 h 48' A. M. is 5 h 1 2' before Noon. 

Sun’s R. A. for Noon at Greenwich 19b s*1 ;/ 
.Tab. XXIII. & 4' ij"X W. gives + 4 9 
daily variation j 5* iV gives — jd 

Suu’s R. A. for giv. time anJ place_ 19 5* 14 


Example IV. 

What was the fun’s right afcenfion 
Auguft 21 ft, 1780, at 9b 17' P.M. in 
longitude 167° eaft? 

Sun’s R. A. for N. at Greenwich ich 4' I*" 
Tab. XX 1 I 1 . & 3' 41" 7 167° E. gives — 1 4 ‘ 
daily variation 17'gives + 1 id 


Sun’s R. A for given time and place to 2 si 

The 
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THE 

USE and EXEMPLIFICATION of the TABLES. 


PROBLEM I. 

latitude of a fhip from the obferved meridional altitude of the 
fun’s upper or lower limb. 

RULE. 

Correa: the obferved altitude of the fun’s limb by fubtraCling the dip of the 
horizon ( Tab. II.) and the refraction (Tab. I.) from it; and adding the femi- 
diameter (Naut. Almanac, p. III.) if the lower limb was obferved, or by fub- 
traCting it, if the upper limb was obferved, and by adding, if you pleafe, the 
parallax in altitude (Tab. III.) This will give the true meridional altitude of 
the fun’s center. The refraClion mult be taken out with the altitude of the 
limb, corrected for the dip of the horizon. Tak? the true altitude from 90, 
and it will leave the true zenith diftance; which is north, if the zenith was 
ro the north of the fun ; or fouth, if it was the contrary. Take the fun’s de¬ 
clination out of the Nautical Almanac (p. II.) by the help of Tab. VI. noting 
whether it be north or fouth. 

Then if the zenith-diftance and declination are both north, or both fouth, 
add them together; but if one be north, and the other fouth, fubtraCl the Ids 
from the greater, and the futn or difference will be the latitude; of the fame 
name with the greater. 


Example I. 

July 24th 1783, longitude 54 0 weft, the meridional altitude of the fun’s 


the latitude ? 

Altitude of the fun’s lower limb — — 

Dip of the horizon from Tab. II. fubtr. _ 

RefraClion from Tab. I. fubtr. — _ 

Parallax in altitude Tab. Hi. add — _ 

The fun’s femi-diaraerer (p. III. Naut. Alman.) add 

True altitude of the fun’s center — — 


True zenith-diftance — — _ 

The fun’s declination (Naut. Alman. p. II.) 

Latitude of the Ship — — _ 


of the fea: 

what was 

59 ° 

16' 

0" 


4 

40 

— 


34 

— 


4 


*5 

48 

59 

26 

38 

90 

0 

0 

30 

33 

22 N. 

l 9 

5 i 

0 N. 

5 ° 

24 

22 N. 


Scholium. 

It has been ufua! to divide the rule for this problem into different cafes; bo* 
the neceftity for fuch divifion arofe wholly from confidering, improperly, the 
zenith of the place as a fixed point, inftead of the fun. 

PROBLEM 
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PROBLEM II. 

To find the latitude of a (hip at fea from the obferved meridional altitude of 
a fixed (tar. 

Rule. 

Correft the obferved altitude of the (hr by fubtra&ing the refraflion 
(Tab. I.) and the dip of the horizon (Tab. II.) from it; which will give the 
true altitude. Take the true altitude from 90 degrees, and it will leave the 
true difiance from the zenith, which is north or fouth according as the zenith is 
north or fouth of the (hr at the time of obfervation. Take the (tar’s declination 
out of Table VII. and note whether it be north or fouth. 

Then, if the zenith-diftance and declination be both north, or both fouth, 
add them together ; but if one be north, and the other fouth, fubtraft the lefs 
from the greater, and the fum or difference will be the latitude; of the (amc 
name with the greater. 

Example. 

March 29th 1783, the meridional altitude of Procyon was obferved 775 27^, 
the zenith being fouth of the ftar, and the height of the obferver’s eye above 
the furface of the fea 22 feet; what was the latitude ? 


Meridional altitude of Procyon — — 

Reflation from Tab. I. fubtraft — — 

77 ° 

2>jt 

15" 

13 

Pip of the horizon from Tab. II. fubr. — 

— 

4 

28 

True altitude of Procyon — — — 

77 

22 

34 


90 

0 

0 

True zenith-diftance of Procyon — — 

12 

37 

26 S. 

Decimation of Procyon from Tab. VII. ■- 


46 

17 N. 

Latitude of the Ship — — — — 

- 6 

5 1 

9 'S. 


Scholium. 

If the meridional altitude of a circum-polar ftar be obferved when it is below 
the pole, or the meridional altitude of the fun at midnight, in any place where 
it does not fet: then, if to fuch altitude, corre&ed as above, there be added 
the ftar or fun’s polar-diftance; that is, the complement of its declination, the 
fum will be the latitude of the place ; of the fame name with the declination. 

PROBLEM III. 

To find the latitude of a (hip at fea from the obferved meridional altitude of 
the moon’s upper or lower limb. 

Rule. 

To the longitude of the given place, in time, add the number from Tab. XXL 
Correfponding to that longitude, and take the fum from the time of the moon’s 
fouthing (p. VI. of Naut. Alman.) for the given day, if the longitude be eaft ; 
or add it to the time of fouthing if the longitude be weft; and the fum or dif¬ 
ference will be the time at Greenwich when the moon was on the meridian of 
'he given place. To this time take the moon’s horizontal parallax and femi- 

diametcr 


[ 16 3 

diameter from p. VII. of the Naut. Aiman. and her declination from p. VI. by 
the help of Tab. XXII. noting whether it be north or fouth. 

Corredl theobferved altitude of the moon’s limb by fubtradting the dip of the 
horizon (Tab. II.) from it, and adding the corredtion of her altitude (taken on 1 
of Tab. VIII. with the altitude of the limb corredled for dip) and alfo her 
femi-diameter, if the lower limb was obferved, or by fubtradting it if the upper 
limb was obferved, which will give the true altitude of her center. Take the 
true altitude from 90 degrees, and it will leave the diftance from the zenith, 
which vyill be north or fouth according as the zenith was north or fouth of the 
moon. 

Then if the zenith diftance and declination be both north, or both fouth, add 
them together; but if one be north and the other fouth, take the lefs from the 
greater, and the fum or difference will be the latitude; of the fame name with 
the greater. 

Example. 

Auguft 24th 1783, in longitude 107° E. th$ meridional altitude of the moon’s 
upper limb was obferved to be 67° 42 V, the zeuith being north of the moon, 
and the height of the obfeiver’s eye 23 feet above the furface of the fea; what 
was the latitude i 

The dip of the horizon of the fea is 4' 34". 

To 7 h 8', the longitude in time, add 14', the number correfponding to it in 
Tab. XXI. take their fum, 7 h 22', from 22 h n', the time of the moon’s 
fouthing in the Nautical Almanac for the given day, and there will remain 
14 h 49', or 2 h 49' paft midnight; at which time the moon’s horizontal parallax 
was 54'27^', her femi-diameter 14* 51^ her declination 24 0 o| 7 N. and tb e 
correction from Tab. VIII. anfwering to horizontal parallax 54' 27^ and alti¬ 
tude corrected for dip 67° 38' is 20 1 20 ", 


Meridional ahjtude of the moon’s upper limb 

67° 

42' 

3 ?" 

Dip of the horizon (Tab. II.) fubtradt - 


4 

34 

Correction from Tab. VIII. add — — 

— 

20 

20 

Semi-diameter (p. VII, Naut. Aiman.) fubtradt 


14 

5 1 

True altitude of the moon’s center — — 

67 

43 

25 


90 

0 

0 

True zenith-diftance — — — — 

22 

16 

35 N * 

The moon’s declination — — — 

' 2 4 

0 

30 N. 

Latitude of the fhip — — — — 

46 

1 7 

5 N* 


PROBLEM IV. 

To find the latitude of a Ihip at fea, having the latitude by account, 
obferved altitudes of the fun, the time elapfed between the observations, 
fured by a common watch, and the fun’s declination* 

Rule. 

To the Iog-fecant of the latitude by account, add the log-fecant of the fu° 5 
declination : their fum, rejefting 20 from the index, is the log-ratio. 

From the natural fine of the greater altitude, taken out of Tab. XVII- f^' 
fra Cl the natural fine of the leaR altitude; find the logarithm of the remainder, 
and write it under the log-ratio. . 

b With 



[ >7 ] 

With half the ehtfed time enter Table XVI. and, from the column of half 
“apfid time take out the logarithm anfwering to it, which is alfo to be fct down 
Under the log. ratio. 

Add thefe three logarithms together, and look for their fum in Table XVT in 
the column of mddlc time ; and, having found the logarithm neareft to it, take 
out the time correfpondtng put it under half the elapfed time, and fubtraft the 

IhituTwa: SET : ' C,r Cre "“ Wi “ be lhc timC ,r ° m noon whe " grater 

With this time enter the Table again, and, from the column offer, rifing take 
out the logarithm correfponding to it: from this logarithm fubtraft the ratio 

?" d 'm Tvlf Z \ b , e i he l0 B aii,hm ° fs number, which being found 

in Table XVIII. and added to the natural fine of the greater altitude, uni I -,ive 
the natural line of the meridional altitude of the fun. b 

From the meridional altitude of the fun the latitude of the fhip is to be found by 
the latter part of Problem I. 3 

Scholium. 

If the latitude found by the preceding rule differ confiderably from the latitude 
y account, the operation muff be repeated, tiling the latitude laft found, in- 
ftcad of the latitude by account, until the refult gives a latitude which agrees 
Dearly with the latitude ufed in the computation. 


Example I. 

July soth 1779, bcingatfea in latitude 39 » 23'N. by account, at 70' le" 

Dy my watch, the altitude of the fun’s lower limb was obferved to be 68° t 8*' • 
«nd at 12* 26' 28", it was 70° 58', the height of my eye above the furlacerf 
f ne fea being 21 feet: what was the true latitude of the fhip ? 

Alt. fun’s L L. irtobf. 68 18 45 _ Alt. fun’s L. L. 2d obf. . 70 ?8 o 
Dip of the horizon fubt. 4 22 ' 3 

Refraction, fubtrAft — 23 4 ^ 

Sun’s femi diameter, add 15 48 ^g 

True altitude fun’s center 68 29 48 ~ ~ ~ 

Time by Alt. fun’s Natural 

,™‘ h ’ , finc ’ ~ Lat. by acc. - 39-28' fecartt - o.t 1239 

| ■ 30 t 5 ' -68 30 - 93042 — Sun’s dedin. - 20 41 fecant - 0.02893 

!2_26_28 -71 9 - 94637 — Log. ratio — - o 14,32 

^_SO_u_clapf time. , 5 V2 - _ Logarithm — — 3.20194 

028 0} — — Logarithm of half the elapfed time — — 091,14 

^ 20 3 6 i Logarithm of the middie time — — 4.254C0 


0 7 30 Time from noon 


^tural number 


Log. rifmg 
Log. ratio 


Natural 




t 18 3 


Natural number — — - 39 

Natural fine of greater altitude — 94637 

Natural fine of merid. altitude — 94676 

Meridional zenith diftance — 
The fun’s declinatiou — 

Latitude of the fhip — 


90° 

0' 

7 1 


18 

47 

20 

4 i 


39 28 North. 


1.58737 


Example II. 

Nov. 21 ft 1779, being at fea, in latitude 50° 40' N. by account, and longitude 
48° Weft, at io h 17' 30'' by watch, the altitude of the fun’s lower limb was ob¬ 
served to be 17 0 4|', and at ii^ 17' 30" it was 19 0 3if', the height of the ob- 
ferver’s eye above the futface of the fea beiDg 21 feet: what was the latitude of 
the (hip? 

Alt. of fun’s L. L. at 1 ft ob. 17 0 4' 1 5" Alt. of fun’s L. L. at 2d ob. 19° 31' 45^ 
Dip of the horizon, fub. 4 22 4 23 

Refra&ion, fub. — 3 4 2 39 

Semi-diameter, add - 16 15 16 15 

True alt. fun’s cent. 17 13 4 19 40 59 

Time by Alt. fun’s Natural 

watch. center, fine. Lat. by acc. 50° 40' fee. 

io° 17'30" - i^° 13 - 29599 Sttn’sdeclin. 20 o fee. 

11 17 30 - 19 41 - 33682 Log. ratio 

1 o o elapf. time. 4083 - - Logarithm - 

- Logarithm 


o 30 o half elapfed time 
1 o 50 middle time 



o 30 50 time from noon 


Nat. number — 538 

Nat. fine gr. alt. — 23682 - 90° 

Nat. fine mer. alt. - 34220 - 20 


- Log. rifing 

Log. ratio 


2 . 9559 ? 

0.225°* 


— 2.7309? 


Meridional zenith diftance 
The fun’s declination 


69 59 
20 o 


Latitude of the (hip — 49 59 N. 

As the latitude refulting from this computation differs 41 miles from that 
account, the operation muft be repeated, ufing the laft found latitude inftcad 
that by account. 
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La /1 found latitude 49* 59' fee. 
Sun’s declination 20 o fee. 


Diff. N. fines 4083 
Half elapfed time o h 30' o" 
1 00 

Time from noon - o 30 o 


Natural number — 517 

Natural fine gr. altitude 33682 
Nat. fincmer. altitude 34199 


Log. ratio • 0.21879 

Logarithm * 3.61098 
Logarithm - 0.88430 

Middle time - 4.71407 


Log. rifing - 2.93223 

Log. ratio - 0.21879 

Logarithm - 2.71344 

90 o 
20 o 


70 o zenith di/1. 

20 o fun’s dedin. 

50 o latitude N. 

The latitude Ia /1 found differing only one minute from that ufed in the opera¬ 
tion may be relied on as the true latitude. 

In the two preceding examples it has been fuppofed that both altitudes were 
taken at the fame place ; but as that can feldom happen at fea, it is necefTarv to 
Ihew how to correft one of the altitudes fo as to make it what it would have 
been if obferved at the fame place where the other was 5 and this may readily 
be done as follows : 

Let the bearing of the fun be obferved by the compafs at the in/lant of the 
fir/1 obfervation : take the number of points between it and the /hip’s courfe, cor¬ 
ded for lee-way, if /he makes any; with which, if lefs than eight, or'with 
'vhat it wants of 16 points, if more than eighr, and the di/lance run between 
the obfervarions, enter the Traverfe Tabic , and take out the difference of latitude 
correfponding to them. Add this difference of latitude 10 the fir /1 altitude, if the 
number of points between the fun’s bearing and /hip’s courfe were lefs than 
eight; but fubtraft it from the firft altitude, if the number of points were more 
than eight, and it will be reduced to what it would have been if obferved at the 
fame place where the fecond was. 

Note, The refult of the operation will be the latitude of the /hip at the time 
'vhen the fecond altitude was taken, and muft be reduced to noon by means of 
the log. 


Example IIL 

November 19th 1779, latitude by account 47 0 34' N. longitude 30° E. at 
5 SS' 30" by watch, the altitude of the fun’s lower limb was obferved to be 
* 7 ° 24', and the bearing of its center by compafs, S. b. E | E. and at 
*2" 54' 10" the obferved altitude of its lower limb was the height of 

the obferver’s eye being 20 feet. The /hip’s courfe, by compafs, was E. i S. 
at the rate of feven knots, and (he made no lee-way : what was* the true lati¬ 
tude of the /hip at the time of the latter obfervation ? 


c 2 


Ship’s 
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Ship's cfturfe E. \ S. — 7* points 

Sun’s bearing S. b. E. i E. if points 

Angle between — 61 points, diftance run 21 miles. 

Difference latitude (add) — 7' o'' 

Alt. fun’s low. limb, 1 ft obf. 17 24 o 


Firft altitude reduced - 17 31 0 Alt. fun’s lower limb, 

2d obf. 

21° 45' 30" 

Dip of the horizon, fubt. 416 

— 


4 16 

Kefrafrion, fub. — 30 

._ _ 


2 22 

Sun’s femi-diam. add - 1615 

— 

— 

16 15 

True alt. fun’s center — 17 3959 



21 55 7 

Time by Alt. fun’s Natural 




watch. center. fine. Lat. by acc. 47 0 34' fee. 

- 

0.17087 

9 h 55'36" i7°4o' 30348 Sun’s deck 19 30 fee. 

- 

0x2565 

12 54 10 21 55 373 ^ ~ 

Log. ratio 

— 

O.19652 

2 58 40 elapf. time 6978 — 

Logarithm 

- 

- 3-84373 

1 29 20 half elapf, time - 

Logarithm 


0.42022 

0 33 10 middle time - 

Logarithm 


4 46047 

0 56 10 time from noon — 

Log. rifing 

_ 

3 47539 


Log. ratio 

— 

0.19652 

Natural number 

1901 

_ 

3.278S7 

Natural fine of greater alt. 

373 26 


Natural fine* of mer. alt. 

—- 9 ° 

39227 = 23 

6 


Meridional zen. dift. 

66 

54 


Sun’s declination 

19 

30 


Latitude of the fhip 

47 

2 4 



Example IV. 

O&ober 28th 1766, latitude by account, at the time of the latter altiru^ 
47 ° 50' N. at nh 28' 20", A. M. by watch, the altitude of the fun’s lo* ef 
Jimb was obferved 28° 18', and the azimuth of his cenrer by compafs, S. b. 

At 2 h 58' 20 7 by watch, the altitude of his lower limb was found 16 0 40'; 
height of the observer’s eye being 20 feet; moreover the (hip’s courfe was N- 
with her larboard-tacks on board, at the rate of fix knots, and fhe made ha^ 
point lee-way: what was the latitude of the fhip when the latter altitude 
taken i 

Ship’s co. N E. with § a point lee-way on the larboard-tack makes N. E. \ &'■ 
which is twelve points and a half from S. b. W. the fun’s bearing at the firft ob ' 
frrvation; which being taken from 16 points, becaufe it is above eight, l^ ave ’ 
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3i points. This, as a comfe, with 21 miles, the diflance run between the ob- 
fervations, gives diff. of lat. fub. o° 16' o" 

Alt. fun’s low. limb 1 ft obf. 28 18 o 

Firft altitude reduced 
Dip of the horizon, fub 
Refra&ion, fub. 

Semi-diameter, add 

True alt. of the center - - 28 12 8 _ _ 

Tittie by Alt. fun’s Natural Lar. by acc. 47 0 50' fee 
watch. center. fine. Sun’s decl. 13 17 fee 

ii h 28'2o" 28° 12' 47255 Log. ratio 

14 58 20 16 49 28931 

3 30 o elapf- time 18324 — — Logarithm 

1 45 0 halfelapfed time - Logarithm 

114 o middle time — — Logarithm 

031 o time from noon — — Log. riling 

Log. ratio 

Natural number - - - 597 

Natural fine of greater altitude - 47255 

*-- 90° o' 

Natural fine merid. altitude 47852 = 28 35 

The fun’s meridional zen. diftance - 6i 25 
The fun’s declination - - 13 17 

The lat. of the Ihip — 48 8 N. 


Remark l. The operation is the fame whether the fun hath north or fouth 
declination ; and alfo whether the Ihip be in north or fouth latitude. 

Remark II. When the fun hath no declination, the fecant of the latitude will 
pe the log. ratio. 

Remark HI. The observations muA always be taken between nine o’clock in 
the morning and thiee in the afternoon ; and the nearer the greater altitude is 
to noon, the better. 

Remark IV. If both observations are in the forenoon, the interval mufi not 
be much lefs than halt the difiance of the firft obfervation from noon. 

Remark V. If both obfervations are in the afternoon, the interval between 
them mu ft not be much lefs than the difiance of the firft obfervation from noon. 

Remark VI. If one obfervation be in the forenoon, and the other in the after¬ 
noon, the interval mufi not exceed four hours and an half. 

Remark VII. The above limitations are founded on a fuppofition that tHe fun's 
meridional zenith diftance is not lefs than the latitude of the place; but if the 
Jatitude of the place fiiould be double the fun’s meridional zenith diftance, the 
firft of two altitudes taken in the forenoon mull not be before half paft nine, nor 
fhe fecond before three quarters paft ten. The firft of two taken in tlie after- 
pqon mufi not be later than a quarter paft one, nor the fccqnd after half paft two. 


— 16 48 46 

■ - °‘ 73°9 

■ - 00117 8 

- 0.18487 

— 4.26302 

— 0.35430 

— 4.80219 

— 2.96067 

— 0.18487 

2.77580 


28 2 o Alt. fun’s 1 . limb, 2d obf. 16 0 40' o" 

4 16 ... . 4 j 6 

1 46 ... . 3 g 

16 IO - - - - 16 IO 
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If one be taken in the morning and the other in the afternoon; that in the morn- 
in;* mult not be taken before half part nine o’clock, and the interval between 
•them mult not exceed 3 £ hours. . 

Remark VIII. If the latitude of the place be rhrec times the fun’s meridional 
zenith diftance, the firit of two obfervations taken in the forenoon muft not be 
before ten o'clock, nor the fecond before eleven. The firft: of two taken in the 
afternoon muft not be later than one o’clock, nor the fecond after two. If one 
ubfervation be taken in the forenoon, and the other in the afternoon ; that in 
the morning muft not be before ten, and the interval between them muft not ex- 

Rcrrurk IX. If the latitude be five times the fun’s meridional zenith diftance, 
the firft of two obfervations taken in the forenoon muft not be before half pale 
ten o’clock, nor the fecond before a quarter after eleven. The firft of two taken 
in the afternoon muft not be later than three quarters paft twelve, nor the fecond 
later than half paft one o’clock. If one be taken in the forenoon, and the other 
in the afternoon ; the morning one muft not be before half paft ten, and the in- 
ierva-1 between them muft not exceed two hours and a quarter. 

Remark X. If the latitude be twelve times the fun’s meridional zenith diftance, 
the firft of two obfervations taken in the forenoon muft not be before eleven o’clock, 
nor the latter before half paft eleven. The firft of two taken in the afternoon 
muft not be after half paft twelve, nor the latter after one o’clock. If one be in 
the forenoon, *nd the other in the afternoon, the morning one muft not be be¬ 
fore eleven o’clock, and the interval between them not more than an hour and 

If the preceding remarks be attended to, the latitude found by the calcula¬ 
tion will be, at leaft, five times nearer the tiuth than the latitude by account; 
that is, the error in the computed latitude will not be above a fourth part of the 
difference between them : and hence a judgment may be formed whether it will 
be neceftary to repeaLthe computation with the latitude laft found or not. 

PROBLEM V. 

The apparent time, the fhi p’s latitude and longitude, and the fun’s declination 
being given, to find its altitude. 

Rule. 

If the fun’s declination, and the co-latitudc of the (hip be both north or both 
fouth, take their fum*; but if one be north and the other fouth, take their dif¬ 
ference for the fun’s meridional altitude. 

With the apparent time from noon enter Table XVf. and take the logarithm 
correfponding to it out of the column of log. rrjing ; to which add the co-fine 
of the latitude, and the co-fine of the fun’s declination; their fum, rejecting 
20 from the index, will be the logarithm of a natuial number, which being 
fubrratfted from the natural fine of the meridional altitude, will give the natura 
fine of the fun’s altitude at the given time. 

Example I. 

What is the true altitude of the fun’s center in latitude 49 0 57’ N. on 
25th 1780, at 6 h 56' 20" in the morning ? 

* If this fum exceed 50° t?keit from iS>°, and ufe the natural fine of the remainder. 

Appa* 



C n 5 


I2 h O r O u 


Apparent time *— 

6 

56 

2 ° 




Time from noon 

_ 5 _ 

3 

40 

Its log. 

rifing (Tab. XVI.) - 

- 4.87899 

Co-latitude — 

4 ° c 

’ 3 ' 

N. 

log. 

fine (Tab. XIX.) - 

- 9.80852 

Sun’s declination 

*9 

34 

N. 

log. 

co-fine (Tab. XIX) - 

- 9-97417 






45876 log. — 

4.66159 

Meridional altitude 

59 

37_ 


Nat. fine 

8626$ 


True alt. fun’s center 

23 

49 


Nat. fine 

4039Q 

* 


Example II. 

What was the true altitude of the fun, at London, November 24th 1779, at 
3 h 2\< 30" apparent time, in the afternoon? 


Apparent time from noon 3 h ai' 3 0" — Log. riling — 4-55900 

Co-latitude — 3 8 ° N - “ Lo g- fine “ 9-793 8 3 

Sun’s declination — 2038 S. — Log. co-fine — 9-97121 

21088 Log. - 4-3 2 404 

Meridional altitude 17 5 ° Nat. fine 30625 


True alt. fun’s center 5 28 Nat. fine 09537 
PROBLEM VI 

The apparent time, and the latitude and longitude of the (hip being given, 
to find the altitude of any known-f}xed ftar. 

Rule. 

Turn the longitude of the (hip into time ; and, if it be weft, add it to, but 
if it be eaft, fubtraft it from the apparent time at the fhip, and it will give the 
time at Greenwich. Take the fun’s right afcenfion for that time out of the 
Nautical Almanac, by the help of Tab. XXIIL and add it to the apparent 
time at the (hip, which will give the right afcenfion of the mid-heaven. Take 
the ftar’s declination and right afcenfion out of Tab. VII. and take the difference 
between its right afcenfion and the right afcenfion of the mid-heaven, which 
Will be the diftance of the ftar from the meridian. 

With the diftance of the ftar from the meridian take the log. rifing out of 
Table XVI. to which add the co-fine of the (hip’s latitude, or the fine of its 
co-latitude, and the co-fine of the ftar's declination; their fum, rejeping 20 
from the index, will be the logarithm of a natural number, which being fub* 
traced from the natural fine of the meridional altitude of the ftar (found as 
in the preceding problem) will give the natural fin? of the ftar’s altitude at 
ihe given time. 


EX AMPLE 
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Example. 

What was the true altitude of Aldebaran, at London, on April the 11 th 
1780, at 5 h 56' io" apparent time ? 


Apparent time — 5 h 56 / 2o' / 
Long, in time W. 22 


Time at Greenwich 5 56 42 Sun’s/U i h 22' 53" by Tab. XXIII. 

App. time 5 56 20" 


Right afcenfion of the mid-heaven 7 19 13 

The ftar’s right afcenfion (Tab. VII.) 4 23 20 


Didance of the dar from the meridian 2 55 53 
Declination of Aldebaran (Tab. VII.) 16 3 N. 

Co-latitude of London — — 38 28 N. 


Log rifing 
Co-fine 
Sine — 


444763 
9.98273 
9 793**3 


Meridional altitude of the flar 

Natural number 


54 31 Nat. fine 81428 

16757 log. 4.22419 


The flar’s true altitude — 40° i8 ; Nat. fine 64671 


PROBLEM VII. 

The apparent time, and the latitude and longitude of the fhip being given, 
to find the true altitude of the moon’s center. 


Rule. 

Turn the longitude of the fhip into time; and if.it be wed, add it to, bnt 
if it be ead, fubtradl it from the apparent time at the fhip, asd it will give the 
time at Greenwich. By the help of Tab. XXIII. take the fun’s right afcenfion 
out of the Nautical Almanac, p. II. and add it to the apparent time at the fhip, 
which will give the right afcenfion -of the mid-heaven. To the time at Green¬ 
wich, take the moon’s declination and right afcenfion out of the Nautical Almanac 
(p. VI.) by the help of Tab. XXII. Turn the right afcenfion into time, and take 
the difference between it and the right afcenfion of the mid-heaven, which will 
be the didance of the moon from the meridian. 

With the didance of the moon from the meridian take the log. rifing out of 
Tab. XVI. to which add the co-fine of the fhip’s latitude, or the fine of its co- 
latitude, and the co-fine of the moon’s declination; their fum, rejecting 20 
from the index, will be the logarithm of a natural number, which being fub- 
rra<ded from the natural fine of the moon’s meridional altitude (found as in 
Problem V.) wiil give the natural fine of the moon’s true altitude at the given 
time. 


Example. 

What was the true altitude of the moon’s center, Augud the 26th 1774; at 
*9 h iV y n t apparent time, in latitude 14 0 45 ' and longitude 167° E.? 

Apparent 




Apparent time 19 s id $i n 
Ship’s long. 167°=! 1 8 o E. 


Time at Greenwich 8 8 52 OVR=io h 21' 51" D ’$£1=37° 59'Dec. io°I9'N. 

Apparent time at the fhip — 19 16 52 


Right afcenfion of the mid-hcaven 5 38 43 

Moon’s right afeenfion in time — 2 31 56 



Diftance of the moon from the meridian 3 6 47 

Log rifing 

4-497H 

Moon’s declination io°i9 r N. — — — 

Ship's co-latitude 75 15 S. — — — 

Co-fine 

Sine — 

909292 

9-93545 

Moon’s merid. alt. 64 56 Nat. line 90582 

Nat. number 29887 

Log. 

4.47543 

True alt. moon’s center 37 0 22' Nat. fine 60695 




Scholium. 

The operations in the three laft problems bring out the true altitude of the 
©bjett; if, therefore, the apparent altitude be wanted, as is moft commonly 
the cafe, the difference between the refraction and parallax in altitude muft be 
added to the true altitude of the fun ; the refraction tnuft be added to the true 
altitude of a ftar; and the correction, taken out of Tab. VIII. muft be fub- 
traCted from the true altitude of the moon, thus found, to obtain their re- 
fpcCtive apparent altitude. 


PROBLEM VIII. 

The latitude of a place, the fun’s declination, and its altitude being given 
to find the apparent time at that place. 


Rule. 

From the obferved altitude fubtraCl the dip of the horizon, and the refrac* 
tion ; and to the remainder add the fun’s femi-diameter ; the fum will be the 
true altitude of the fun’s center. Subtract the natural fine of the altitude, thus 
corrected, from the natural fine of the meridional altitude, found by the direc¬ 
tions given in Problem V. and to the logarithm of the remainder add the log. 
ecant of the (hip’s latitude, and the log. fecant of the fun’s declination; their 
lum, rejecting 20 from the index, muft be fought for in Tab. XVI. under log. 
Hfing, and the time correfponding to it is the apparent time from the neareft 
jjoon, when the fun’s altitude was obferved. Confequcotiy, if the obfervation 
he made in the forenoon, the time, thus found, muft be taken from 24 hours, 
a nd the remainder will be the apparent time from noon of the preceding day. 

Example I. 

March 5th 1780, about half paft 2 P. M. in latitude 16° 24' N. longitude 
*3 8 ° E- the altitude of th; fun’s lower limb was obferved to be 47 0 1A the oh- 
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ferver’s eye being 20 feet above the furface of the fca, what w r a$ the apparent 
time when this obfervation was made;? 

Sun’s decIin.N. A. $°4i / 30^8. 


Refraft. (Tab. I.) o' 53" 
Dip (Tab. II.) 4 *6 

Sum - - 59 

Sun’s femidiam. 16 9 


Correft. O*s air. 11 o 
Obf.al.O’s 1.1-47 13 o 


Ship’s long, gives + 841 1 

Time from N. gives— 2 21 3 


Table VI. 


True alt. fun 47 24 o 

Apparent time 


Sun’s declination 5 47 50 S. fecant 10.00223 
Co-latitude — 73 36 o N. co-fec. 10.01804 

Mer. alt. — 79 34 Nat.fi.92587 

— — Nat. fine 73610 


18977 log.4.2782 


— 2 h 27' 2" — Log. rifing 4.2985Q 

Example II. 


July the 9th 1775, about 8 A.M. in latitude 34 0 55' N. longitude 40® W. the 
Altitude of the fun’s lower limb was obferved to be 36° 49^; the oblerver’s eye 
being 21 feet above the fui face of the fea: what was the apparent time when 
this obfervatiou was .made ? 


Refr. (Tab. I.) 
Dip (Tab. II.) 


16 /; jSun’sdecl.Naut. Al. 22® 23' 15" N. 


4 22 


Ship’s long, gives 
Time fr. Noon gives 4* 


52 

18 


] Tabic VI. 


Sum - j 38 
Sun’s femi-dia. 15 47 


Qor. O’s alt. 1 o 9 
Alt. Q’s 1 .1. 36 49 30 
G’strue alj.36 59 39 


Sun’s declination 
I Co-latitude — 

I 

Meridional alt. 


22 23 41N. log. fee. 10.03407 
55 5 oN. log.co-fec. 1008619 


77 28 41 nat.fi.97623 
Nat. fine 60181 


37442 Iog.4.57336 

Time from Noon on the 9th - - 3*158'22" - Log. rifing 4 69362 

24 o o 

Apparent time on the 8 th - 20 1 38 


PROBLEM IX. 

The latitude and longitude of a place, the right afeenfion, declination, and 
altitude of a fixed Aar being given, to find the apparent time at that place, 


Rule. 

Subtraff the dip of the horizon, and the refra&ion, from the obferved alti¬ 
tude of the Aar; and let its right afeenfion and declination be taken out of 
Tab. VII. for the given year, &c. Find alfo the meridional altitude of the Aar by the 
direction giveD in Prob.V.; from the natural fine of which take the natural fine of 
the Aar's eorre&ed altitude, and find the logarithm of the remainder. To 

this 
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this logarithm add the logarithmic fecant of the latitude of the fhip or place, 
and the logarithmic fecant of the ftar’s declination: their fum, rejetfling twenty 
from the index, muft be fought for in Table XVI. under log. rijing , and the time 
correfponding to it will be the diftance of the fhr from the meridian ; which be¬ 
ing added to the ftar’s right afeenfion in time, if the ftar was weft of the meridian 
at rhe time of obfervation, or fubtratfled from it, if the ftar was then eaft of the 
meridian, will give the right afeenfion of the mid-heaven. Find the fun’s right 
afeenfion in time, by help of Table XXIII. for noon at the given place, and fub- 
traft it from the right afeenfion of the mid-heaven ; the remainder is the eftimare 
time. Enter lable XXIII. a fecond time, with theeftimate time, and daily va¬ 
riation of the fun’s right afeenfion, and fubtraft rhe minutes and feconds, thus 
found, from the eftimatc time ; the remainder is the apparent time when the al¬ 
titude of the ftar was obferved. 

Example. 

April 14th 1 780, latitude 48° 56' N. longitude 66 ? W. the obferved altitude of 
Aldebaran, weft of the meiidian, was 22° 24!'; the height of the obfuver’s 
eye, above the furface of the fea, 21 feet 5 what was the apparent time when that 
obfervation was made i 


Sun’s At fornoon at Greenw. i h 31 ' T' 

Refraflion, Table I. 

— 2' 

18^/ 

Long.66°W.Ta.XXIII. giv. -{- 41 

Dip, Table II. — 

— 4 

22 

©’s At at noon given place 1 31 42 

Correflion - -. 

6 

40 

Star’s decl. Table VII. — rb 3 N. 

Obferved alt. ftar —• 

22 24 

3 » 

Co-latitude — — 4 1 4 N. 

True alt. ftar — 

22 17 

5° 

1 

Star’s meridian alt. - 57 7 Nat- fine 83978 

True alt. ftar, - 22 18 Nat. fine 37946 




Difference of the nat. fines - — 46032 - Log. 4.66306 

Latitude of the fhip — — 48° 56' o" - Log fecant — 10.18248* 

Star’s declination — — 16 3 o - Log. fecant — 10.01727 


Staf weft of the meridian — 4 1 * 57 8 - Log. riling — 4 86281 

Star’s right afeen. Table VII. — 4 23 20 

Right afeen. mid heaven — 9 20 28 

Sun’s right afeen. at noon 1 31 42 

Lftimate time — - 7 48 46 

Number from Table XXIII. fubt. o 1 12 

Apparent time — — — 74734 


PROBLEM X. 

Having the apparent, or obferved, diftance of the moon from the fiin, or a fixed 
ftar, to /ether with the obferved altitude of each, to had their true Juhnce. 

d 2 11 ; L I* 
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Rule. 

Firft method, or Mr. Lyons's improved, 
ift. To the proportional logarithm of the ftar’s refradlion,' or the difference 
between the fun’s refradlion and its parallax in altitude, add the co-fine of the 
fun or ftiir’s apparent altitude, the fine of the apparent diftance of the moon 
from the fun or liar, and the cp-fecant of the moon’s apparent altitude; their 
fum, rejecting 30 in the index, will be the proportional logarithm of the firft 

arc. . .re 

.id To the proportional logarithm of the ftar’s refradlion, or the differ' 
ence between the fun's refradlion and its parallax in altitude, add the co-tangent 
of the fun or ftar’s altitude, and the tangent of the apparent diftance of the 
moon from the fun or ftar; their fum, rejecting 20 in the index, will be the 
proportional logaiithm of the fecond arc. 

3d. If the apparent diftance be lefs than 90°, take the difference between the 
fiitt and fecond arcs, which muft be added to the apparent diftance, if the firft 
arc be greater than the fecond, but fubtradled from it, if the fecond arc be 
greater than the firft : if the apparent diftance be greater than 90% the fum of 
the two arcs muft be added to the apparent diftance, to give the diftance cor- 
refted for the refradlion of the fun or ftar. 

4th. Take the corrtdlion of the moon’s altitude out of Table VIII. to the 
proportional logarithm of which add the co-fine of the moon’s apparent altitude, 
the fine of the diftance corrected for the fun or ftar’s refradlion, and the co-fe- 
cant of the fun or ftar’s true altitude ; their fum, rejcdling 30 in the index, wifi 
be the proportional logarithm of a third arc. 

sth. To the proportional logarithm of the corredtion of the moon’s altitude 
add the co-tangcnt of the moon’s apparent altitude, and the tangent of the dif' 
tance, corredled for the fun’s or ftar’s refradlion ; their fum, rejedting 20 in the 
index, will be the~proportional logarithm of a fourth arc. 

6th. If the diftance, corredled for the fun or ftar’s refradlion, be lefs than 90°, 
take the difference between the third and fourth arcs, which difference muft be 
fubtradled from the diftance, corredled for the fun or ftar’s refradlion, if the 
third aic be greater than the fourth ; but it muft be added to it if the fourth arc 
be greater than the third : if the diftance, corredled for the fun or ftar’s refrac¬ 
tion, be greater than 90°, the fum of the two arcs muft be fubtradled from it 
fo obrain the diftance corredled for the fun or ftar’s refradlion and principal effedl 
of the moon’s parallax. 

7th. Enter Table XIII. under the apparent diftance, corredled for fun or ftar’s 
refradlion and principal effedl of parallax in the top column, with the corredlion 
of the moon’s altitude in the left-hand fide column, and take out the number of 
feconds which ftand under the former and oppofite to the latter. Enter it again 
under the fame corredled diftance in the top column, and oppofite to the principal 
effedl of the moon’s parallax in the leftrhand fide column, and do the like : the 
difference of thefe two numbers muft be added to the diftance, corredled for the 
fun or ftar’s refradlion and the principal effedl of the moon’s parallax, if the dif' 
tance, fo corredled, be lefs than 90'’; but it muft be fubtradled from it, if that 
diftance be greater than 90°, and the fum or difference will he the true diftance 
of the objedts. 


Scholium. 

It will greatly expedite the computation if all the logarithmic fines, tangents, 
&c. which fall at the fame opening of the bock, be taken out at the fame time, 

whether 
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whether they relate to the firft or fecond parts of the Operation : thus, the co- 
fine and co-tangent of the ftar’s apparent altitude, and co-fecant of its true alti¬ 
tude may all be taken out at the fame time, and written down in different parts of 
the paper ; and fo alio may the co-fine, co-tangent, and co-fecant of the moon’s 
apparent altitude; the fine and tangent of the apparent diftance; and the fine 
and tangent of the difiance, corrected for the refraction of the fun or ftar. 


Example I. 

Admit that the apparent altitude of a ftar was 24 0 48 / , when that of the 
moon’s center was 12 0 30', and their apparent diftance 51 0 28' 35" ; the moon’s 
horizontal parallax being 56' 15": what was their true diftance i 

Star’s apparent altitude - 24 0 48 // 

Star’s refraCfion - — 23 


Star’s true altitude - 24 45 57 

Star’s refraOion — 2' 3" P. L. 1.9435 — — — 1.9435 

Star’s apparent alt. - 24 0 48 / Co-fine 9.9580 - Co-tangent 10.3353 

Apparent dift. — 51 29 Sine - 9-8934 — Tangent - 10.0991 

Moon’s apparent alt. 12 36 Co-fec. 10.6647 Sec. arc o' 45V'P.L. 2.3779 

2.4596—P.L.iftarc o 37! 

Correction of the dift. for the ftar’s refraction - o 8~Tub. 

Apparent diftance - - - 51 28 35 

Dift. corrected for the ftar’s-refraction * - 51 28 27 


Corr.moon’s alt.Tab. VIII. 5c/ 42" P. L. 0.5502 
Moon’s apparent altitude 12° 30 Co-fine 9.9896 
Dift. corr. for ftar’s refrac. 51 28 Sine - 9.8933 
Star’s true altitude — 24 46 Co-fec. 10.3779 


- - 0.5502 

■ Co-tangent 10.6^42 
Tangent - 10.0988 
4th arc S' 57 // P.L. i .3032 


0.81 IO=P.L-3darc27 49 

Principal eflfeCt of the moon’s parallax - 18 52 fubt. 

Diftance corrected the ftar’s refradion - 51 28 27 


Dift. corr. for ftar’s refraCt. and princip. eftcCt of parall. 51 935 

Corr. moon’s altitude in Tab. XIII. gives o' 18"? 

Second corr. dift. in Tab. XIII. gives - o 3 j 1 ' 

True dift. of the moon and ftar -- — 51 9 50 


Example II. 

Let the apparent altitude of the fun’s center be 84° 7', that of the moon 5* i}', 
their apparent diftance 90° 21' 13", and the moon’s horizontal parallax 61' 48" : 
required the true diftance of their centers ? 


RcfraCtion 
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RefraCtion of the fun — 

Parallax in altitude — 

6 " 

1 



CorreCt. of the fun’s alt. 

Sun’s apparent alt. - 84° 7' 

0" 



Sun’s true altitude - 84 6 

55 


Corr. fun’s alt. 
Sun’s app. alt. 
Apparent diA. 

— o' 5" P. L. 3.3344 

— 84° i' Co-fine 9.0107 

— 90 21 Sine 10.0000 

n. _/ 

3-3344 
Co-tang. 9.0130 
Tangent 12.2140 

^1// n w > _ . 


Moon’sapp.alt. - 5 17 Co-fe. 11.0358 - iftarco' of" P. L. 4.5614 

3.3809P.L. 2d arc o 4I 


Correction for the fun’s refraCtion - - o 5 add 

Apparent diAance - • ■■ ■ — 9 ° 21 13 

DiAance corrected for fun’s refraction — 90 21 18 


Corr.of 3)’salt. T. VIII. 52' 4" P. L. 0.5387 - - 0.5387 

Moon’s apparent alt. — 5 0 17' Cof. 9.9982 - - Co-tang. 11.0340 

Dirt, correft. fun’s ref. 90 21 Sine 9.9999 - - Tangen t 11.6277 
Sun’s true altitude — 84 7 C0-fe.10.0023 4tharco ; 7 // P.L.3.2004 

0.5391 = P.L. 3 darc 52 I 


Principal efFeCt of the moon’s parallax - — 52 8 fubt. 

DiAance corrected for the fun’s refraCtion ■ 90 21 18 


DiA. correCt. for © T s refraCt and princip. effeCt of parallax 89 29 10 ; which is 
the true diltance in this cafe, the correction from Table XIII. being nothing. 


Example III. 

Suppofe the apparent altitude of the Aar was 5 0 6', that of the moon’s center 
8S° 46', their apparent diAance 89° 58' 6", and the moon’s horizontal parallax 
61' 18" ; what would the true diltance of the Aar from the moon’s center be ! 

RefraCtion of the Aar - 9' 44 // 

Star’s apparent altitude - 56 o 


Star’s true altitude — 456 16 


Star’s refaCtioa - 9' 44" P. L. 1.2670 

Star’s apparent alt. 5° 6 / Co-fine 9-9983 
Apparent diAance 89 58 Sine io.cooo 
Moon’s apparent alt. 88 46 Co-fec. 10.0001 

1*2654 = 


- 1.2670 

Co-tang. 11.0494 
- - Tangent 1 3.235 2 

2d arc o' o"P. L. 5.5516 
P. L. iA arc 9 46 


Correction for the Aar’s refraCtion - — 9 46 add 

Apparent diAance — 89 58 6 


DiAance corrected for the Aar’s refraCtion 


9° 7 S2 


Corr- 








Corr. D’s alt. Tab. VIII. v \y f P. L. 2.1469 - - 2.1469 

Moon’s app. alt. — 88°46' Co-fine 8.3329 - - Co-tang. 8.3330 

Dili corr. for ftar’srefr. 90 8 Sine 10.0000 - - Tangent 12.6332 

Star’s true altitude — 4 56 Co-fe. 11.0655 4th arc o' 8§"P.L. 3.1131 

I *5453 =P-L-3d are 5 7 | 


Principal efFeCt of the moon’s parallax ■- - 5 16 fubt. 

Dift. corrected for the liar’s refraCtion - - - 90 7 52 

Pittance corrected for principal effeCl of parallax 90 2 36, and which is 
the true dittance in this cafe, becaufe the correlation from Table XIII. is no¬ 
thing. 


Example IV. 

The apparent altitude of the fun’s center was obferved to be 190 3' 36'', that 
of the moon's center 71 0 6' 2", the apparent dittance of their centers 103° 29’ 27", 
and the moon’s horizontal parallax, at that time, was 58'35": what was the 
true dittance of their centers ? 


RefraCtion of the fun —- 
Its parallax in altitude 


a' 

44" 

8 

Correction of the fun’s alt. 


2 

36 

Sun’s apparent altitude- 

' 19 

3 

36 

Sun’s true altitude — 

19 

X 

0 


Corr. ©’salt. 2'36" P. L. 1.8403 - . - 1.8403 

G’sapp. alt. 19 0 4' Co-fine 9.9755 - - Co-tangent 10.4614 

App. dittance 103 29 Sine 9.9879 - - Tangent 10.6202 

D’sapp.alt. 71 6 Co-fec. 10.0241 - - 2d arc o' i2§" P. L. 2.9219 

1.8278 = P. L. itt arc 2 4 o£ 

Correction for the fun’s refraCtion - 2 53 add 

Apparent dittance - 103 29 27 

Pittance corrected for the fun’s refraction — 103 32 20 


Corr. D’salt.T.VIII. 18'39" P. L. 0.9846 - - 0.9846 

Moon’s apparent alt. 71 0 6' Co-fine 9.5104 - - Co-tangent 9.5345 

Dili. corr. 0’s refr. 103 32 Sine 9.9878 - - Tangent 10.6185 

Sun’s true altitude 19 1 Co-fec . 10.4870 - 4th arc 13' 6f"P.L. 1.13 70 

0.9698=?. L. 3d arc 19 17! ~ 


Principal effeCt of the moon's parallax 


32 24 fubt. 
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Principal effect of the moon’s parallax -- 32 24 fubt* 

Diftance corre&ed for the fun’s refrattion — 103 32 20 

Diftance corre&ed for the principal effeft of parallax 102 59 56 
Corr. moon’s alt. gives in Tab. XIII. — 0 ? 

Second corr. diftance Tab. XIII. — \\ 3 dl “* i-j fubt. 

True diftance of the fun and moon -—— 102 59 54$ 


Another METHOD, or Mr. Dunthome's improved* 

1 ft. With the moon’s apparent altitude and horizontal parallax, found in the 
Nautical Almanac, p. VII. take the logarithm out of Table IX. which refe'rve* 
and alfo the correction ol her altitude out of Table VIII. to which add the re¬ 
fraction of the ftar, and call their fmn the correction of the moon's altitude . 

2d. If the altitude of the ftar be greater than that of the moon, take the above 
cvreClion from the difference of their apparent altitudes; but let them be added 
together if the altitude of the moon be greateft, and you will have the difference 
of their true altitudes : of which take half. 

3d. To the apparent diftance of the moon and ftar add the difference of their 
apparent altitudes, and take half the fum: alfo, from the apparent difance fub- 
traft the difference of the apparent altitudes, and take half the remainder. 

4th. Add together the logarithmic fine of this half fum, the logarithmic fine 
ot the half remainder, and the logarithm above-referved ; reject radius from 
tile fum, and halftof what remains, will be the logarithmic fine of an arch. 

5. Take the fum and difference of this arch and half the difference of the true 
altitudes, found by the fecond rule, and add together the logarithmic co-fines 
of this fum and difference : half the fum of thefe two logarithms will be the lo¬ 
garithmic co-fine of half the true diftance. 


Example, 
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PROBLEM 


By this mode of computation the -operation is very (hort, and the ufe of natural fines is avoided, which is always trouble- 
fome, and more efpecially to perfons who are not accuftomed to ufe them; but what -conftitutes the principal advantage of 
this new method is, that there is no diftinttiou of cafes, as in every one elfe which has hitherto been offered to the public, and 
which embarrafles feamen more than any thing elfe: in.Mr. Dunthorne' smethod, from which this is partly derived, every 
one of the preceding Examples falls under a different cafe; although fome of thofe cafes are not there pointed out. 
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PROBLEM XL 

Having the latitude of a (hip and its longitude by account; alfo the obferved 
durance of the neareft limbs of the fun and moon, together with the obferved al¬ 
titudes of their upper or lower limbs, to find the true longitude of the (hip. 


., 1 7 , th .^ I . on g ,tude of the (hip, by account, into time, by means of Ta¬ 

ble XIV. and if it be weft, add it to, but if it be eaft, fubtraft it from the efti- 
mated time at the (hip, when the obfervation was made, and it will oive the 
time at Greenwich nearly. 

2d. To this time take the moon’s femi-diameter and her horizontal parallax 
out of p. VII. of the Nautical Almanac ; alfo the fun’s femi-diameter for the day 
out of p. HL and augment the moon’s femi-diameter by adding to it the number 
of feconds found in Table IV. with her obferved altitude. 

3d. Coned the obferved diftance by adding to it the femi-diameter of the fua. 
and the augmented femi-diameter of the moon : corred alfo the obferved alti- 
tudes by fubtrading the dip of the horizon, taken out of Table II. with the 
height of the obferver’s eye above the furface of the fea, and adding, or fubtrad- 
.ng the fern.-diameters of the objefb, according as the altitudes of the lower or 
upper limb were obferved ; by which means the apparent diftance and altitude, 
of the centers of the (un and moon are obtained. 

4tl>. With the apparent diftance, and the two apparent altitudes, find the true 
diftance by either °f'l* methods given in Problem X. or by the Parallaffic Ta¬ 
blespubhihed by order of the Commiffioners of Longitude, or by either of the 
methods which are given at the end of the Nautical Almanac for 1772. 

5th. Amongft the diftances of the moon’s center from the fun and fixed ftars 
put down on p. VIII. IX. X. and XI. of the Nautical Almanac, find thofe two 
diftances of the fun and moon which are next lefs and next greater than the 
true diftance, found from the obfervation: take the difference between them • 
alfo between that which (lands firft in the Ephemeris, and the true obferved dif¬ 
tance, and fubtrad the proportional logarithm of the former difference from the 
proportional logarithm of the latter ; the remainder will be the proportional lo¬ 
garithm of a portion of time, to be added to the time which the difiance, 
tandmg fu It m the Ephemeris, was computed for, and the fum will be the ap¬ 
parent time at Greenwich. r 

6th. To this time take the fun’s declination out of p. II. of the Nautical AI- 
^ a ? aC j.^ nC * COrr , l ^ e a PP arcnt altitude of the fun’s center by fubtrading from 
it the difference between the refradion of the fun and its parallax in altitude 
taken out of Table I, and II. with thefe, and the (hip’s latitude, find the apparent 
time at the (hip by Problem VIII. " 

7th. Take the difference between the apparent time at Greenwich and the ap¬ 
parent time at the (hip, and convert it into degrees and minutes by the help of Ta* 
b, £ x . lV * 3nd if Wil1 be the true lon § itude of the (hip at the time of obfervation r 
calf, if the time at the (hip be greater than the time at Greenwich, but weft if 
wie time at the (hip be lefs than the time at Greenwich. 


Example. 
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Example. 

July the 7th 1775, about a quarter part three, P. M. in latitude 33 0 37'N. 
longitude 40° W. by account, the following obfcrvations were taken; the 
height of the obferver’s eye being 21 feet, and the corrections for the errors of 
the feveral quadrants as underneath : 

Eftimated time at the (hip 3 h 15' 

Long, in time weft - - 2 40 


Time at Greenw. nearly 545 

I) ’shor. par. (Nau. Al. p.VlI.) 57' 19" 
Moon’s femi-diameter — 15' 37" 
Augmentation (TableIV.) — 6 

Moon’s aug. femi-diam. — 1 S 43 


Sums to be divided by 5, the N° of obf. 
Means. 

Corrections for the errors of the quad. 
Dip of the horizon. 

Semi-diameters. 


Apparent diftance and altitudes. 


Altitude of 
fun’s low.lim 

Altitude of 
Moon’s U. L. 

Dift. D &S’s 
neareft limb. 

O / 

0 / 

O J /✓ 

45 54 

45 45 

45 

45 4 

44 48| 

19 32 

19 52 

20 5 

20 I7i 

20 34 

109 51 45 

52 45 

53 30 

53 45 

54 *5 

226 50 15 

IOO 20 30 

16 0 

45 22 3 

fub. 48 

fub. 4 22 
add 15 47 

20 4 6 

fub. i 0 
fub. 4 22 
fub. 15 43 

IO9 53 17 
fub. 2 37 

add 31 30 

45 32 40 

19 43 1 

no 22 5 


Reduction of the diftance by the firft method in Problem X. 

RefraCtion of the fun’s altitude - — o' 56 

The fun’s parallax in altitude — — 06 

Correction of the fun's altitude - o 50 

Apparent altitude of the fun — — 45 3 2 4° 

True altitude of the fun - — 45 31 50 


Cor. of the O’s alt. o' 50'' P. L. 2.3344 
The O's app.alt. 45 0 33 Co-finc 9.8453 
Apparent dift. no 22 Sine 9 9720 
Moon’s app. ait. 19 43 Co-fe c. 10.4719 

2.6236 zr 


2.3344 

- - Co-tang. — 9-.99I7 

• - Tangent - 10.4304 

2d arc o' 19" P. L. 2.7563 
P. L. ift arc o 25! 


Correction for the fun’s refraCtion 
Apparent diftance of the fun and moon 

Diftance corrected for the fun’s refraction 


- o 44! add. 
110 22 5 


no 22 49§ 


Cor. 



L 3 9 J 

Cor. moon’s alt. (Tab. VIII.) 51/ 22!• P.L. 0.5446 
Moon’s apparent alt. i 9 °4 3 ' Co-fine 9.9738 

Difl. cor. for fun’s refrac. no 23 Sine 9.9719 
The fun’s true alt. - 45 32 Co-fec. 10.1467 


- - 0.5446 

Co-tang. 10.4457 
Tang. 10.4300 
41 h arc 6' 50' 'p. l. 1.4 203 


o.6368z:p.L.3dar.4t 32 I 


Diflance correfted for 


Principal effect of the 
the fun’s refraftion 


moon’s parallax 48 22f fubt. 
-- no 22 49! 


Dift. corr. for fun s refrac. and princ. effect of parallax - 109 24 27 

Corr. moon’s alt. 51' 22 7 ' in Table XIII. gives 8" > . 0 

Parallax in difl. 48 22 in Table XIII. gives 7 5 difF * 1 fubt. 


True diflance of the fun and moon — 

Diflance at 3- (Nautical Almanac, p. X.) 
Diflance at 6 h - - - 


109 34 26 

108 5 58 

109 37 16 


Difference between the firfl and fecond 
Difference between the fecond and third 


1 28 28P.L.0.3085 
1 3 t 18P.L.0.2948 


Apparent time at Greenwich - - 

Sun’s declination at noon July 7th 1775 _» 

5 h 54 ' 25'' P. M. on July 7 th in Tab. VI, gives 

1775 at 5 h 54'25'/ P. M. 


Sun’s declination July 7 th 

Co-latitude of the fliip - 
The fun’s declination - 

The fun’s merid. alt. - 
The fun’s true alt. 


56° 23' N. 

22 35 N. 

78 58 - Nat. fine 

45 32 - - Nat. fine 


2 h 54' 25 // P.L.o.oi37 
300 


S 54 25 


— 22 36 51 N. 

" — 1 43 fub. 

~ 22 35 8 N. 

Co-fecant 10 07948 
Secant 10.03465 

98132 

71366 


Difference of the natural 
Apparent time at the fhip 
App. time at Greenwich — 
Longitude of the fhip — 


fines - 26786 Log. 4.42791 

3 h i 7 ' 2 t'/ - Log. rifin ^54204 

i_ 54 25 

237 4 equal to 39° 16' W: 


PROBLEM 
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PROBLEM Xlt. 

Having the latitude of a {hip, and its longitude by account; alfo the obferved 
diftance of the moon’s enlightened limb from a fixed ftar, together with the ob¬ 
ferved altitude of each, to find the true longitude of the fhip. 


Rule. 

lft. Turn the longitude of the fhip, by account, into time, by means of Ta¬ 
ble XIV. and if it be weft, add it to ; or if it be eaft, fubtraft it from the efti- 
mated time at the fhip when the obfervation was made, and it will give the time 
at Greenwich nearly. 

2d. To this time take the moon’s femi-diameter and her horizontal parallax 
out of p. VII. of the Nautical Almanac, and augment the moon’s femi-diameter 
by adding to it the number of feconds which ftand in Table IV. againft her ap¬ 
parent altitude. 

3d. Cor reft the obferved diftance by adding to it the augmented femi-diame¬ 
ter of the moon, if the enlightened limb be that which is neareft to the ftar, or 
by fubtratfing the augmented femi-diameter of the moon from it, if the enlight¬ 
ened limb of the moon be that which is fartheft from the ftar: the refult will 
be the apparent diftan.ee of the ftar from the moon’s center. Correft alfo the 
two altitudes, by fubtratting the dip of the horizon from each, and by adding 
or fubtrafling the augmented femi-diameter of the moon to or from the moon’s 
obferved altitude, according as its lower or upper limb was obferved; and the 
apparent altitude of each will be obtained. 

4th. With the apparent diftance and the two apparent altitudes find the true 
diftance by any of the methods mentioned in Art. 4, of Problem XI. 

5th. With the true diftance, thus found, find the apparent time at Greenwich 
by the 5th Art. of Problem XI. 

6th. Take the ftar’s right afeenfion and declination out of Table VII. and 
correft its apparent altitude by fubtradling its refra&ion, taken out of Table I. 
With thefe, and the latitude of the fhip, find the apparent rime at the fhip by 
meaus of Problem IX. and thence the true longitude of the fhip by Art. 7 of 
Problem XI. 


Example. 

June the 12th 1775 * about haIf P aft ?> P-M. in latitude 2 0 26' N. longitude 
by account 32 0 W. I obferved the following diftances of the moon’s remote limb 
from a Aquilae: the height of the obferver’s eye being 21 feet, and the errors of 
the quadrant as underneath: 


Altitude 






C 41 3 


Altitude of 

Altitude 0: 

Diftance of 

the ftar. 

the moon’s 

the moon 


upp. limb 

and ftar. 

0 

0 / 


18 30 

•55 2 4 

50 26 0 

is 40 \ 

55 47 

26 15 

19 15 

56 6 

2 5 45 

19 37 

56 27 

2 4 45 

*9 55 

56 46 

24 30 

20 1 7 j 

57 5 

24 30 

u6 15 

337 35 

I 5 1 45 

19 22 30 

56 15 50 

50 25 r 7 f 

0 0 

add 45 

0 0 

4 22 

4 22 



16 36 

16 36 ] 

19 r8 8 

55 55 37 

5° 8 41 , 


Eftimsted time at the fhlp 9 h 0/ o'' 
Longitude in time weft 280 

Time at GreenW. nearly 11 8 o 

|Moon’s hor. par. (p VII. Nau. Al.) 60' 5" 
Moon’s femi-diameter - 16'23" 
Augmentation (Tab. IV. 13 

!Moon’s aug. femi-diameter 16 36 

Sums, to be divided by 6. 

Means. 

Errors of the quadrants. 


Apparent diftance and alritudes. 


19 18 8 

2 41 


The ftar’s apparent altitude — 

Refraction - 

The ftar’s true altitude - *5 27 

Reduction of the diftance by the fecond method in Problem X. 
bog. from Table IX. — 9*993887 

bog. from Table XI. — 1 

bog. from Tab. IX. and XI. 9.993886 
Apparent alt. moon's cent. 55 0 56' 

Apparent alt. ftar’s center 19 18 
biff, apparent altitudes - 36 38 

Apparent diftance — 50 8 41 


Sum — 
Difference 


ftalf dlff. true alt. - 18 0 36' 51" 
Arch — 16 23 46 

Sum — 35 

Difference 2 


37 
*3 5 


Correction from Tab. VIII. 33' 2 n 
RefraCtion of the ftar — 241 

Sum of the corrections - 35 43 

36 38 o 

Diff. true altitudes — 37 13 43 

Half — 18 36 51 

86 46 41 ; half is 43 0 23' 20" Log. ft. 9.836923 

*3 3 ° 4i ; half is 6 45 20 Log. fi. 9.070532 

Log. from Tab. IX. and XI. 9.9938 86 
Sum rejecting rad. — 18.901341 

Log. fine - 9.450671 

- Log, co-fine - 9.913310 

- Log. £o-fine - 9.999674 


2 5 ° 13' * 4 i" 
2 

•j, r - 

*fue dift. moon and ftar 50 26 29 


- Log. co-fine 


19 912984 
9.956492 


Diftance 
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Diflance at 9 hours - 

51 44 54 



Diflance at 12 hours — 

50 16 0 



Difference firft and fecond 

1 18 25 

P. L. 

— 3600 

Difference fecond and third 

1 28 54 

P. L. 

— 3064 


2 38 46 

P. L. 

— 0545 


900 



Time at Greenwich — 

11 38 46 




The fun’s right afcenfion for noon at Greenwich — 5 h »i'46 // 

In Table XXIII. 32 0 W. long, and daily var. 4' 9'' give - 22 add 


Sun’s right afeen. for noon at the place of obfervation - 5 22 8 


Co-latitude Ihip — 87°34N. 

Star’s declination, Tab. VII. 8 18 N. 


Co-fecant 

Secant 


10.00039 

10.00457 


Star’s merid. altitude — 95 52 

Star’s true altitude — — 19 15 


Natural Sine 99476 
Natural fine 32969 


Difference of the Natural Sines — 


Star eaft of the meridian — 4 h 43' 35" 
Star’s right afeen. (Tab. VII.) 19 39 50 


66507 Log. 4.82287 
Log.rif. 4-82783 


Right afeen. mid-heaven — 14 56 15 
Sun’s right afeen^t noon - 5 22 8 


Eftimate time — — 9 34 7 

Numb. fromTab. XXIII. fub. 1 39 


Apparent time at the fhip - 9 32 28 

App. time at Greenwich - 11 38 46 

Longitude of the fhip in time 2 6 18, equal to 31 0 34{- 7 W. 


Remark 


In the two preceding Problems and Examples, the apparent time at the flM 
was found from the altitude of the fun, or ftar, which was taken at the fame titf* 
with the diflances : but if it fhould fo happen that the fun, or ftar, from wbi c jj 
the moon’s diftance is obferved be very near the meridian ; or if, either throng*? 
hazinefs of the atmofphere, or badnefs of the horizon there be reafon to fufpy 
that fuch altitude is not exatt enough for that purpofe, which may be the 
and yet the altitude be fufficiently accurate for the purpofe of clearing the oh 
ferved difhnce of the effefts of parallax and refrattion, then the times when th°^ 
diflances and altitudes were taken muft be noted by a watch, and other ah 1 
tudes, either of the fun, or a bright ftar, mull be taken at a greater difl an ^ 
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ar the Ihip may be found by Problems VIIJ m- tv ltU( ^5 s the apparent time 
the watch is too fall or too flow™ Cw^eftiL of ,court, how much 

tanccs were taken by adding to it wha[ dL war h f ’ e when the dif ~ 

ftom it what the watch wat too faft and the Turn o? Vff° *’ % [ ubtraft "S 
parent time at the (hip when the diflances wer/okf dlfFere "« will be the ap- 
; idia„ which the (hip was under when the 


Example I. 

February 17th 1775 latitude 54 0 25'S. and longitude, by account io° eart 

Cmade^Seer^o?^ P ' ^ "* Rowing obfervatio’ns If the (bn’s “h5& 
,, re , n i. ade * the error of tfi e quadrant being 24" to be added ™d tb,* c 

*he obferver’s eye, above the furface of the fea, 21 feet ’ * ^ * 


Times by the 
watch. 

Altitudes of 
the fun’s 
low. limb. 

h / // 

0 / 

3 43 10 

24 42 

43 37 

39 ? 

43 53 

36 | 

44 12 

33 z 

44 3 1 

3 i 

45 7 

2 7 

264 30 

209 45 

3 44 5 

2 4 39 55 


^imated 
hot 

Miniated time at Greenw. 


Sums, to be divided by 6. 
Means. 

24 Error of the quadrant, add. 

10 13 Semi-diameter, add. 

4 22 Dip of the horizon, fubtraft. 

2 4 llefrattion, fubtraCt. 

2 4 50 6 True altitude of the fun’s center. 


j ’MUWICU time at the fhip - 411 
h°ug. in time eaft fubt. o 40 


3 JJ 1 “ TabIe VI - Fcb - • 7 'h give Y fub 
The fun’s declination at noon 11 55 41 S. 

^a’s declination when the obfervation was made _ Ti"~ 52 ^6s 


f 2 


Co-latitude 
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Co-latitude of the (hip 35 0 35' S. 
Sun’s (iecUttatioa - 11 53 S- 


Co.-feca&t 10.235*6 
Secant — 10.0094* 


Meridional altitude 47 28 - Nat. fine 73688 
Sun’* true aiutude - 24 50 - Nat. fine 4*998 

31690 - Log. — 4.50092 

Apparent time at the ftiip — — 4 h 14'42" - Log. riflng 474549 

Time by the watch — — — 3 44 5 

Watch too flow for apparent time -*— o 30. 37 


About half pafl ten o’clock the fame evening, the following obfervations '* ere 
made of the diflance of the ftar Regu 4 us from the moon’s remote Hmb. 


Times by 
the watch. 

Altitude of 
Rcgulus. 

Ar rude of 
Moon’s low. 
Hmb. 

■hltarce of 
Moon and 
Regulus. 

h , „ 

9 5° 7 

*9 54 

?8 6 " 

2S 27 " 

52 31 

20 2 

•l8 21 

2% 

55 7 

20 15 

18 39I 

2 9i 

57 11 

20 29 

18 55 


<9 19 

20 40 

19 9 

32 

274 16 

101 16 30 

93 10 30 

i47 15 

9 54 5* 

20 15 l8 

18 38 -6 

28 29 27 

;, dd 70 77 


add 7 30 

add 24 

10 25 2b 

Alb. 4 22 

fob. 4 22 




add 15 12 

fub. 15 12 


20, IO 58 

18 56 26 

i.?3 1439 


2 74 

The ftar’s r 

etraft. fub 


n 8 <4 

Th? ftar’s t 

rue altitude 


. F.iliijiated tame at tlje flup 
Long, in time qaft .- • 

'Time at GTrenjwirh ■ ■■ . 

Moon’s hor.zontal parallax —— 

Moon’s femi.diameter - .— ■ 

Augment. Table 1 -V. — — 

Moon’s augmented fetni diamctqr 
Sums, to be divide by £. 

Mean*. 

Errors of the qpadrants. 

Dip of the horizon. 
ivlutHi’s-liwm. diameter. 

A pawnt altitude, and diliance. 


Reduilion of the diflance by the flrfl method in Problem X. 


Cor. of the flar’salt. 2,' 34." PL. 1.8459 
The Aar’s app. alt. 20° 1 1' Co-ft. 99725 
Apparent diflance 28 15 Sine 9.6752 
Moon's app. alt. 18 56 Co fee .10.4888 

1.9824 rr: P. L. 

Corre&ipn for the flar’s refraction - 

Apparent diflaQce - 


ad art i/4. 5 i : 'I!.L.2- 0 *° 7 
i ft arc 1' 52I" 

- o 7 add. 

28 14 39 


piflance corrected for the flar’s refraction 


28 14 46 




[ 45 3 

Corr. moon’s alt.(Tab.VIII.) 49' 45" P.L. 0.5585 - 0-5585 

Moon’s apparent altitude 18 56 Co fi. 9.9758 - - Co-tan. 10.4647 

Dift. cor. ftar’s refract. 28 15 Sine 9.6752 - - Tang. 9.7302 

Star s true alt. 20 8 Co-f cc. 10.4632 4th arc 31' 45!'' L.P. 07534 

o.6727Z=P.L. 3 darc38 14* 

Principal effect of parallax 
Diftance corrected for the ftar’s refractren 

- Corrected diftance 

Correct moon’s alt. in Table XIII. gives 41" 7 
Parallax in diftance Table XIII. gives 1 3 

True diftance of the moon and ftar - 

Dfftauce at nine hours (Nautical Almanac, p. X 
Diftance at midnight - - - 


o 25 18 P. L.8522 
1 33 15 P.L. 2856 
h / // 

048 49 P. L.5666 
900 

Apparent time at Greenwich - - - p 4 8 49 

Atthefhip - 102528 

Longitude of the Ihip in time — - - o 36 39equal'9 0 9 !'E. 

Example II. 

December 6th I 774 * latitude 531 0 29^ fouth, longitude 105° weft, by account; 
about 20^- h , or 8^ A. M. on. *he 7th, the following altitudes of the fun’s lower 
limb were obferved ; t»he error of the quadrant being 3?' 4 // to be fubtraflcd, and 
height of the obferver’s eye 2 r feet above the :fu: face of thefea. 

Times of the 1 Altitude of the 
watch. fma’si lower limb. 


H / 

// 

1 

/ 

/✓ 

20 49 

4 i 

38 

27I 


5 ° 

32 


35 . 


5 °‘ 

5 * 


39 


. 5 1 

24 


43 


5 i 

58 


48 


52 

35 


53 


3°7 

6 


245 

45 Sums, to be divided by 6 . 

?° 5 1 

11 

38 

40 

57 Means. 



3 

4 Error of the quadrant, fubtract. 




4 

22 Dip of the horizon, fubtract. 

11 Refraction, fubtract. 




I 




16 

18 Semi-diameter, add. 




48 

38 True altitude of the fun’s center. 


Eftimated 




1 
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Eftimated time at the fhip — 20 h 15' 

Longitude in time weft - 7 o 

Time at Greenwich on the 7 th 3 1$ gives in Table VI. — 50" add. 

December 7th at noon the fun’s declination was — 22 40 50 S. 
Sun s declination when the obfervation was made - — 22 41 40 S. 

Co-lar. of the fhip — 36031'S. - — Co-fecant I IU2C44 

Sun’s decimation - 22 42 S. - - Secant - 10.03502 


Merid. alt. of the fun - 59 13 Nat. Sine 85911 
True altitude obferved - 38 49 Nat. Sine 62683 

DifF. natural fines — —- 23228 - Logarithm — 4.36601 

Time from noon - - 3 h 39' 4" - Log. rifing — 4.62647 

24 o o 


Apparent time on the 6th - 20 20 56 
Time by the watch - 20 51 11 


Watch too faft - o 30 15 


A few minutes before the fun was on the meridian, an opportunity offered of 
making the following obfervations. 


1 line by the 

Altitude ot 

Altitude ot 

Ui!t. moon's 

watch. 

the fun's 

the moon’s 

limb fiom 


low. Hmb. 

**tipp. limb. 

the fun’s. 

h , u 

O 2 J 6 

59 4 7 

O / // 

*7 3 

5 I 48 " 

24 10 

2 i 

9 

48 

24 58 


21 

4S§ 

Si 55 

3, 

23 

49 

26 48 

4 

33 

49 + 

*7 35 

4 

40 

4o| 

152 32 

1615 

134 

292 

0 25 25 

59 2 4:4 

i7 22 20 

■8 48 40 

tub. 30 15 

fub. 2 46! 

add 1 0 

add 4 8 

23 55 

58 59 56 

27 23 20 

58 5 2 48 


4 22 

4 22 



add 16 18 

fub. 16 28 

add 32 46 1 


50 it 52 

27 2 30 

59 *5 34 | 


Eftimated time at the flu'p 
Longitude in time add - 

Time at Greenwich 7 th —.— 

Moon’s horizontal parallax - 

Moon’s horizontal femi-diameter 

Augmentation - - 

Moon's augmented femi-diameter 

Sums, to be divided by 6 . 

Means. 

Errors of the quadrants, &c. 

Dip of the horifon, fubt. 



Redu&io* 
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Redu&ion of the diflance by the fccond method in Problem X. 

Log. from Table IX — 9.996733 Sun’s parallax in ait. - o' 4" 

Log. from Table X. - 1 6 Sun’s refraction - o 34 

Log. from Tab. IX. and X. 9.996717 Corr. of the fun’s alt. o 30 

Apparent alt. fun’s center 59 0 12' o" Corr. moon’salt.Tab.VIII. 51 33 

Apparent alt. moon’s center 27 2 o Sum of the correflions — "52 3” 

Diff. apparent altitudes - 32 10 o - - — 32 10 o 

Apparent diflance — 59 25 34 Diff. true altitudes — ^31 I7 57 

- Half — 15 38 59 

Sum — 9 * 35 34 i half is 45 0 47'47" Log. fine 9 855438 

Difference — 27 15 34; half is 13 37 47 Log. fine 9.372261 
Log. from Table IX. and X. 9.996717 
Half diff. true altitudes 15 0 38'59" Sum rejecting radius — 19.224416 

Arch — 24 10 15 — — Log. fine 9.612208 

8 31 16 — —. Log, co-fi. 9.995179 

39 49 J 4 — — Log. co fi. 9.885392 

19 880571 

29 0 21' 44 i" - - Log. co-fi. 9.940285 

2 __ _ 

True diflance — — 58 43 29 

Diflance at fix hours — 58 11 54 
Diflance at nine hours — 59 51 59 
Diff. firft and fecond — ° 31 35 - P. L. 7558 

Diff. fecond and third — 1 40 5_- P. L. 2549 

o h 56' 48'' - P. L. 5009 

600 

Apparent time at Greenwich 6 56 48 on the 7th. 

At the fhip — — — 23 55 10 on the 6th. 

Longitude in time — 7 1 38 equal to 105° 24|'W. 

Remark. 

That the longitude, thus found, is the longitude of the fhip at the inflant 
When the altitudes were obfervcd for finding the time by the watch, is obvious; 
for the time being found at the meridian which the fhip was then under, the 
Watch, if it goes right, as it is fuppofed to do for a few hours, will continue to 

fhew the time at that meridian, let the fhip be where it will. Hence, therefore, 

it is the difference between the times by the meridian of Greenwich ai\d that me¬ 
ridian which the fhip was under when the altitudes were obferved, which we 
take for the longitude of the fhip ; and, confequently, it mufl be the longitude of 
that meridian from the meridian of Greenwich, and not the longitude of the me¬ 
ridian which the fhip was under when the diflances were obferved. 


THE END. 






APPENDIX. 


A 

CORRECT and EASY METHOD 

OF CLEARING THE 

APPARENT DISTANCE of the MOON 

FROM 

A STAR or the SUN 

OF THE 

Effects of refraction and parallax. 

By the HELP of THREE^TABLES. 


By NEVIL MASKELYNE, Astronomer Royal. 






































































TABLE 


pp. alt. ofl Loga- | Diff | App. alt. 



App. alt. 

Loga- 

oi Sun. 

rithra. 

O 


23 

2.0067 

24 

2.9077 

25 

2.0086 

26 

2.0096 

27 

2.0106 

28 

2.0116 

29 

2.0128 

30 

2.0137 

3 i 

2.0148 

32 

2.0158 

33 

2.0169 

3 + 

2.0179 

35 

2.0189 

3 6 

2.0200 

37 

2.02O9 

3 8 

2.6220 

39 

2.0230 

40 

2.0240 

4 i 

2.0250 

42 * 

2.0259 

43 

2.0269 

44 

00 

o. 

45 

2 .0287 

4 6 

2.0296 
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EXPLANATION 

OF THE 

USE of the foregoing TABLES. 

In clearing the Diflance of the Moon obfcrved from a Star or 
the Sun’s Centre of the Effe&s of Refraction and Parallax. 


INTRODUCTION. 

T H E method here exhibited is an improvement of that which I 
gave formerly in The Britilh Mariner’s Guide * and Philofophical 
Tranfa&ions, by means of Three Tables of ready ufe, the Fir It and 
Third only of which are to be employed, if the Moon’s diltance was taken from 
a Star, and the Second and Third if the Moon’s diftance was taken from the 
Sun.—In the Second Table the of the Sun’s parallax is allowed for. 

Thefe Tables are carried fo low as the altitude of three degrees, and might 
be carried with equal eafc down to the horizon ; but that it is not thought fafe 
to make ufe of obfervations where the celeftial objects are lower than her« 
ftated on account of the variablenefs and uncertainty of the horizontal refrac¬ 
tions. Indeed it is advifeable not to make ufe of altitudes lower than five de¬ 
grees, except in cafe of neceftity: and if there is opportunity to take them 
higher, it will be ftill better. % 

Table I. contains a logarithm to be taken out with the Star’s apparent 
altitude. 

Table II. contains a logarithm to be taken out with the Sun’s apparent 
altitude. And, 

Table III. contains a number of minutes and feconds to be taken out with 
the Moon’s apparent altitude, and the Star’s (or Sun’s) apparent altitude.— The 
rules to be followed in making the calculations are theie: 


* SeeBmito Mariner’* Guide, Chap. V. and Philof. Tranf. Vol. LU. Part II. for 1762, p 565, 
566, and Vol. LiV. for 1764, p. 263. 


PRECEPTS. 







T 
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PRECEPTS. 

I. To the log. tangent of half the difference of the apparent altitudes of the 
Moon and Star (or Sun) add the log. Co-tangent of half the fumof the fame, and 
rejetting ten from the index, you will have the log. tangent of arc the 
Firft. 

II. To the log. tangent of arc the Firft, juft found, add the log. co¬ 
tangent of half the diftance of the Moon and Star (or Sun) and, rejetting ten, 
you will have the log. tangent of arc the Second. 

III. If the Star’s (or Sun’s) altitude is greater than the Moon’s, take thefum 
of arc 2d, and half the diftance of the Moon and Star (or Sun) ; but if the 
Moon’s altitude is greateft, take the difference of arc 2d and half the diftance, 
and you will have arc the 3d. 

IV. To the log. tangent of arc 3d add the log. tangent of the Moon’s ap¬ 
parent altitude; the fum, rejetting ten from the index, is the log. co-fine of 
arc 4th. 

V. With the Star’s apparent altitude, take a logarithm out of Table I.or with 
the Sun’s apparent altitude take a logarithm out of Table II. according as 
the Moon’s diftance was taken from a Star or the Sun ; the logarithm thus 
found, added up together with the co-tangent of double arc the Firft, and the 
fine of double arc the Second, reietting 20 from the index, gives the propor¬ 
tional log. of the effett of refrattion, or firft correttion of diftance, which is 
always to be added to the obferved diftance. 

VI. To the logarithm taken out of Table I. (or II.) add the conftant loga¬ 
rithm 0.3010, and the log. fine of the Moon’s apparent altitude ; the fum, 
rejetting 10 from the index, is the proportional logarithm of a number of 
minutes and feconds, to be referved. 

VII. Enter Table III. with the Moon’s apparent altitude, and take out a 
number of minutes and feconds, which fubtratt from the Moon’s horizontal pa¬ 
rallax, and you will have the Moon’s horizontal parallax dimiuilhed ; to which 
add the referved number found under the preceding article, and you will 
have the Moon’s horizontal parallax corretted. 

VIII. To the proportional logarithm of the Moon’s horizontal parallax corretted, 
add the log. co-fecant of the Moon’s apparent altitude and log. co-tangent of 
arc 3d ; the fum, abating 20 from the index, is the proportional logarithm of 
the principal effett of parallax, or 2d correttion of diftance ; which is always 
to be fubtratted from the obferved diftance corretted for refrattion, except the 
Moon’s altitude be greater than that of the Star (or Sun) and at the fame time 
arc 2d be greater than half the diftance, in which cafe it is to be added. 

IX. To the conftant log. 1.5820 add the log. tangent of diftance of the 
Moon from the Star (or Sun) twice corretted, double the fecant of the Moon’s 
altitude, double the co-fecant of arc 4th, and double the proportional logarithm 
of the Moon’s horizontal parallax diminifhed ; the fum, rejetting 30 from the 
index, is the proportional logarithm of the 3d correttion of diftance ; and is 
always to be added to the difiance of the Star or Sun from the Moon’s centre 
twice corretted, except the diftance exceeds 90 degrees, in which cafe it is to 
be fubtratted. 

X. Now enter Table III. with the Star’s (or Sun’s) altitude, and take out 
tiie correfponding number; then to the proportional log. of the third correc¬ 
tion 
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tion (found by the preceding article) add the log. co-fine of the apparent dif- 
tance twice corrected, the proportional logarithm of double the number juft 
taken out of Table III. and the arithmetical complement of the proportional 
logarithm of the Moon’s horizontal parallax diminifhed (found by Article VII.) 
The fum of thefe four logarithms, rejecting 20 from the index, is the propor¬ 
tional logarithm of the fourth and laft correction of diftance, and is always to 
be added to the difiance of the Star or Sun fiom the Moon’s centre thrice cor¬ 
rected. 

Thefe four corrections being applied, according to the rules, to the apparent 
diftance of the Moon from the Star or the Sun's centre, the true diftance will be 
obtained clear of the effeCts of refraCtion and parallax. 

EXAMPLE. 

Let there be given 

The apparent diftance of Moon from Star 43 0 35 ' 4a // > t he - D horizontal 
parallax 54 42"'. * / 

App. alt. of Star 11 17 

App. alt. of D 938 


Difference — 1 39 

Sum —— — 20 55 


| Diff. — 

0 

49 

Tang. — 

8.1539 

i Sum — 

10 

28 

Co-tang. 

10 7334 

Arc 1 ft — 

4 

25 

Tang. *- 

8.8873 

\ Dift. Da* 

21 

48 

Co-tang. — 

10.3980 

Arc 2d — — 

10 

55 

Tang. — 

9-2853 

Arc 3d — - 

32 

43 

Tang. — 

9.8078 

l he Moon s alt. 9 

33 

Tang. — 

9.2298 

Arc 4th Co-fine 

*3 

44 

Co-fine i — 

9:0376 


— 

- 




Tab. I. with #’s alt. 11° 17' 
Double arc firft 8° 50' Co-t. 
Double arc 2d 2\° $0' Sine 

’ t -2857 
10.8086 
9.5704 

Conft. log. (of 2) — — 

Sine D’sait. y g 38' -- 

1.9857 

0.3010 

9.2236 

Pr. log. of the effeCt of 
RefraCtion zz 46",6 *= 

a -3647 

Pr - l°g. 5 ' 33^5 - 

referved N® 

1.5103 

t 


i h ] 

* ’a 


L_ 
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D *s horizontal parallax — 

54 ' 

42" 



Table III. with D ’salt. 9® 38' fubt. 

5 

3 i 



D *s horizontal parallax diminifhed 

49 n 



Referved number—add - - 

5 

33.5 



J) ’s horizontal parallax corrected — 

54 

44,5 - 

- p r . log. - 

- 0.51.7 0 

D’s alt. — 

9 ° 

38 ' — 

— Co-fecant - 

- 10.7764 

Arc 3d — 

32 

43 - 

— Co*tang. - 

- 10.1922 

Proport. log. of parallax in diftance 

1 5 ' 

53 ".Q 

— — 

1 4856 


Conftant.log. -- - - — 1.582* 

Tang. dift. of 3 ) a Star twice corrected 43 0 30' — - 9-9772 

Twice fecant of Moon’s alt. 9 0 38' --- - - 20.0124 

Twice co-fecant of arc 4th, 83.44 - ——,- - 20.0052 

T wice proport. log. of Moon’s horizontal parallax diminifhed, 49' 11" 1.1268 


The fum (rejecting 30) is prop. log. of 3d correction 21",5 

Co-fine dift. 43.30 - - - 

Propor. log. of 4' 45" X 2 = 9' 30" - - 

Ar. comp!, pro. log. D *s horiz. par. diminifhed 49' 11" — 

Pro. log. 4th correction 5"! . . - -. 


Hence D’s app. diftance from Star 

f irft correction - - — 

Second correction .- 

D *s diftance twice corrected - 

Third correction ■ ■— • — - - 

Fourth correction 

True diftance of D from Star 


— 

2.7036 


9.8605 

- 1.2775 

—‘ 

9.4366 

— 

3.2782 

O 

43 

/ // 

35 42 

+ 

0 46,6 

— 

5 53 »° 

' 43 

3 ° 3 S > 6 


+ 21,5 


+ 5 >S 

43 

31 2,6 


fROBLEM. 
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PROBLEM. 

Given the apparent altitudes of the centers of the Moon and Sun (or a known fixt 
Star) together with the apparent diftance of their centers .* to find the true 
diftance of their centers at the time of obfervation, and from thence fhe di- 
ference of longitude between Greenwich and the place of obfervation. By 
Mr. George Witchell, F. R. S. 

SOLUTION. 

ift. From the proportional logarithm of the Moon’s horizontal parallax (its in¬ 
dex being increafed by ten) fubtradl the logarithmic fine of the Moon’s zenith 
diftance, and the remainder is rite proportional logarithm of her parallax in alti¬ 
tude ; from which fubtradling the Moon’s refradlion, the difference will be the 
corrediion of the Moon’s altitude, or (which is the fame) the corrediion of her 
zenith diftance. 

2d. Add together the logarithmic tangents of half the fum, and half the dif¬ 
ference of the apparent zenith dilhmees of the Sun and Moon, and the loga¬ 
rithmic co-tangent of half the obferved diftance, the fum (rejedtiog twice the 
radius) is the logarithmic tangent of an arc, which call A. 

3d. When the Sun’s zenith diftance is lefs than the Moon’s, the difference 
between the arc A and half the obferved diftance is to be taken, otherwife their 
fum, and the refradlion correfponding to the complement of this fum or differ¬ 
ence, will be the firft corrediion of the obferved diftance. 

4th. If the difference of the arc A and half the obferved diftance was ufed in 
the preceding rule, let their fum be now taken, otherwife their difference, and 
to the logarithmic co-tangent of that fum, or difference, add the logarithmic 
tangent of the Moon’s zenith diftance, and the proportional logarithm of the cor¬ 
rediion of her zenith diftance; the fum (rejcdling twice the radius) will be the 
proportional logarithm of the.fecond corrediion of the obferved diftance. 

5th. If the arc A is lefs than half the obferved diftance, the firft corrediion is 
always to be added to, and the fecond fubtradled from, the obferved diftance 

_But when the arc A is greater than half the obferved diftance, both the firft 

and fecond corredlions muft be added if the Sun’s zenith diftance is greater 
than the Moon’s, otherwife both muft be fubtradled, and thefe two corredlions 
being applied gives the corredled diftance of the Sun and Moon. 

6th. Add together the proportional logarithms of the fum and difference of 
the corrediion of the Moon’s ztnith diftance, and the fecond corrediion of the 
obferved diftance, the logarithmic tangent of the corredled diftance, and the 
conftant logarithm 9.8039—The lum of thefe four logarithms (rejedling twice 
the radius) will be the proportional logarithm of the third corrediion of the ob¬ 
ferved diftance (txpreffed in fecondsand thirds) to be added when the corredled 
diftance is lefs than a quadrant, otherwife fubtradled, and the fum or ditfei 
ence will be the true diftance required ; which being obtained, the longitude 
will be found by the rules given at Art. 5, 6, and 7 of Prob. XI. p. 37. 

N. B. If the diftance of the Moon from a known fixt Star is obferved, the 
preceding rules will require no other alteration than reading Star inftead 
of Sun. 
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Obfervations on the preceding RULES. 

T HE foregoing Rules being only an approximation will fometimes be liable 
to a fmall error, which principally lies in the firft correction ; for though 
the refractions are nearly proportional to the tangents of the apparent zenith dif* 
tances of the objeCts, yet as they are not accurately fo, an error of ten miles in 
longitude may arife when the Sun is not more than five degrees above the hori¬ 
zon, and the arc on which the firft correction depends amounts to eighty de¬ 
grees ; but though it is fcarce poflibie that fuch a circumftance can ever 
really occur in practice, yet it may be proper to fhow how not only the firf 
Correction, but alfo the true diflance of the objeCts, may be obtained in any 
circumftance whatever; and this may be done as follows: 

l. Let the mean refractions (which are found in Tab. I.) be reduced to 
the true by Dr. Bradley’s Rule, by ufing this proportion; as the height of 
Farenheit’s thermometer incroafed by 350 is to 400, fo is the mean refraCtion 
to the refraCtion corrected. 

2. The difference between the Sun’s parallax in altitude and his refraCtion, 
■will be the correction of the Sun’s zenith diftance. 

3. Find the correction of the Moon’s zenith diftance, the arc A, and the 
fum or difference of that arc, and half the obferved diftance by the former di¬ 
rections in articles 1, 2, and 3. 

4. Inftcad of taking the refractions correfponding to the complement of this fum 
or difference for the firft correction, add together the log. tangent of the Sun’? 
apparent zenith diftance, the log. co-tangent of the fum or difference above- 
mentioned, and the proportional logarithm of the correction of the Sun’s zenith 
diftance ; and the fum, rejecting twice the radius, will be the proportional loga¬ 
rithm of the firft correction, which is to be applied as the foregoing Rules direCt, 
as are ahb the fecond and third corrections, without any alteration whatever. 

5. If it is defired To obtaiu the diftance of the objeCfs true to the neareft 
fecond, it will be neceflary to apply a fourth correction, which will be found 
by adding together the following four logarithms, viz. 

Half the Sum of the proportional logarithms of the fum and difference of the 
correction of the fun’s zenith diftance and the firft correction. 

Half the fum of the proportional logarithms of the fum and difference of the 
correction of the Moon’s zenith diftance and the fecond correction. 

The log. fine of the diftance of the objeCts twice corrected ; 

And the conltant logarithm — . . . 9.5029 

The fum, rejecting twice the radius, will be the proportional logarithm of the 
fourth correction (expreffeJ in feconds and thirds) which being always adde^ 
to the diftance thrice corrected, gives the true diftance fought. 


EXAMPLE 
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The additional work is all included within the black lines, and may be either 
ufed or negle&ed without affefting the other part of the calculation, which is 
a very conliderable advantage. 

If the above example had been computed according to the former precepts, 
without the additional calculus, the error would have beeu but 8f miles in 
longitude. 

G. WITCH ELL, 


ERRATA. 

Tat). XIV. p. 38, at 3T9°/«r aah read xih. 

Tab. XV. p. 40, in the title of c ot. 1, for M. read S. 

p. 51, in the title of col. it, for 0 read h. 

Tab. XIX. p. 141, in the title of col. 4, for co-fecant, read co-fine. 

Tab. XX. p. iS 4 , Long, of Aire, fer s° 16' 34" £. read o° 16' 16'' W. and for 

oh xi' 4<j" E. read o° i' 6" W. 
p. ibid. Long. Amboife; for W. read E. 

p. 155, Long. Bridge Town; for 58° 35' o" read 59° 41' 15", and for 
jh s 4' 20" read ;h 58' is". 

p. is< 5 , Long. Cape Clear; for ix° 15' o" read 9 0 9' 30", and for. 

oh 45' o" read oh 36' 38'. 
p. ibid. I.at. Diflerda; for 55° read $3°. 
p. 158, "St. Helena; in the col. of H. Water ia/ert ah 15'. 
p. lyp, Lat. St. Jofeph’s; for S. read N. 
p. 163, Long, of Rouen; for W. read E, 

In the Precepts, 

p. T7, !. <S, from the bottom, for iS 9 », read 1 jpe, 
p. 37, 1 7, from the bottom, /or II. read III. 1 
p.58,1. 8, yir jh 4 j' read jh 53'. 
p. 4?, 1- 24, for 39' 5s" rtd 34' 53". 

$>• 44, 1. 22, for 58" read 56". 
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